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PREFACE, 


The  discussions  and  inferences  sabmitted  in  the  present  yolnme 
are  oflfered  with  the  diffidence  and  distrust  which  most  necessarily 
accompany  the  results  of  investigations  in  a  field  entirely  new  to 
the  inquirer,  and  regarding  subjects  with  which  the  tenor  of  his 
previom  pursnits  had  left  him  comparatively  unacquainted ;  and 
the  author  is  not  without  apprehensions  lest  the  magnificent  range 
of  the  statistics  here  embodied  may  serve  to  render  the  short-com- 
ings  in  their  discussion  more  prominent. 

A  very  unexpected  invitation,  firom  the  Sanitary  Commission  in 
June  1864,  to  take  charge  of  their  statistics,  was  placed  upon  such 
grounds  and  urged  in  such  a  way  that  it  became  difficult  to  persist 
in  declining ;  and  the  temptation  to  connect  one's  name,  however 
remotely,  with  an  institution  so  deeply  rooted  in  a  nation's  afiec- 
tions,  and  of  which  the  name  is  so  thoroughly  interwoven  with 
memories  and  associations  of  philanthropy,  wisdom,  and  self-sacri- 
fice, was  irresistible. 

The  statistical  investigations,  already  made  or  undertaken  by 
the  Sanitary  Commission,  under  the  superintendence  of  Mr.  Elliott, 
indicated  directions  in  which  such  inquiries  might  be  effectively 
prosecuted ;  and  the  field  for  useful  research  appeared  almost 
boundless.  An  examination  into  the  class  of  investigations  already 
begun  confirmed  this  impression,  and  the  uniformly  ready  and  most 
gratifying  acquiescence,  by  the  Commission  and  its  officers,  in  all 
the  recommendations  made  for  the  development  and  inrtherance 
of  these  researches  has  afforded  unfailing  support  and  encourage- 
ment. Other  lines  of  investigation  would  have  been  pursued,  and 
those  here  presented  would  have  been  elaborated  more  thoroughly, 
had  continued  access  to  the  archives  of  the  War  Department  and 
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other  opportunities  for  the  collection  of  information,  been  permit- 
ted by  Mr.  Stanton,  then  Secretary  of  War.  The  discussion  of 
the  Hospital  Statistics,  both  in  their  military  and  their  medical  re* 
lations,  the  collection  of  regimental  returns  from  the  rolls  of  the 
Adjutant  General,  the  statistics  of  colored  troops,  and  the  physical 
characteristics  of  the  prisoners  of  war,  are  among  the  inquiries 
which  it  thus  became  necessary  to  abandon.  The  data  here  dis* 
cussed  form,  consequently,  only  a  portion  of  those  which  the  Sani- 
tary Commission  had  hoped  to  present  as  an  incidental  contribution 
to  military  and  anthropological  knowledge.  They  may  fairly 
claim  whatever  merit  belongs  to  an  exhaustive  collection  of  facts, 
wherever  this  has  been  possible,  or  to  laborious  and  continued 
effort  for  their  acquisition  in  other  cases.  These  statistics  greatly 
surpass  in  amount  all  that  has  been  previously  gathered  on  the 
tame  subjects,  and  it  may  be  long  before  opportunity  again  offers 
for  an  equal  collection  of  similar  material.  On  the  other  hand, 
the  proper  reduction,  elaboration,  and  discussion  of  this  grand 
store  of  numerical  data  demands  special  training  and  peculiar  gifts. 
No  pains  have  been  spared  in  their  elaboration,  and  the  enormous 
amount  of  work  bestowed  on  the  materials  will  be  apparent  only 
to  those  who  are  in  some  degree  familiar  with  arithmetical  com- 
putations. But  the  variety  of  the  topics  is  great ;  and  medical  and 
physiological  knowledge  of  a  high  order  is  needed  for  eUciting  such 
information  as  they  may  contain,  as  well  as  for  deducing  the  best 
results.  The  author  trusts  that  in  a  critical  judgement  of  his 
portion  of  the  work,  the  suddenness  of  the  call  upon  him,  and  his 
want  of  previous  medical  training  or  experience  may  be  allowed 
for,  and  that  his  earnest  endeavors  to  improve  opportunities  at 
his  control  for  opening  new  lines  of  research,  and  for  collecting  in- 
formation which  might  otherwise  be  lost,  may  be  offset  against  any 
defects  in  the  series  of  questions  or  the  treatment  of  the  materials 
collected.  All  these  materials,  both  in  their  original  form,  and  in 
the  several  stages  of  their  subsequent  tabulation  or  computation 
have  been  carefully  preserved,  accessible  to  other  investigators. 

The  limited  time  and  means  available  for  the  reductions  have 
compelled  the  omission  of  very  many  interesting  inquiries  for 
which  ample  opportunities  are  afforded  by  the  materials  in  our 
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possemon.  Hiefte  are  in  many  cases  indicated  in  those  portions 
of  the  present  ydome  which  treat  of  kindred  subjects ;  among 
them  the  influence  of  occupation  and  social  position  upon  stature, 
the  ancestry  of  the  native  Americans  included  in  our  measnro- 
ments,  and  its  possible  relation  to  their  physical  development, 
the  change  of  the  relative  dimensions  of  the  diflerent  parts  of  the 
body  in  consequence  of  normal  growth,  and  the.  relation  of  pulse 
and  respiration  to  weight,  ought  especially  to  be  mentioned. 
That  our  materials  may  tempt  to  some  fiiture  researches  on  these 
and  other  topics  is  earnestly  to  be  hoped. 

In  genend,  in  this  discussion  of  our  materials  a  disquisition  upon 
the  subjects  examined  has  not  been  aimed  at.  Neither  a  history 
of  the  question,  nor  any  statement  of  the  present  condition  of  the 
pmblem  has  been  undertaken  in  any  ease  ;  and  it  will  be  seen  that 
where  historical  references  or  scientific  explanations  have  been  of* 
fered,  it  has  been  in  consequence  of  some  apparent  necessity  for 
the  sake  of  proper  presentation  of  our  own  results.  The  few  pages 
in  the  eighth  chapter  concerning  the  nature,  significance,  and 
proper  interpretation  of  mean  or  average  results,  and  tiie  existence 
and  determination  of  types,  seemed  called  for  in  a  treatise  where 
almost  all  the  physical  determinations  are  given  in  the  form  of 
mean  values. 

The  anthropological  results  here  given  are  of  course  restricted 
in  their  very  nature,  pertaining  as  they  do,  not  merely  to  one  sex 
only,  but  to  those  ages,  for  that  sex,  in  which  the  physical  changes 
are  least  marked.  Comparatively  few  of  our  inferences  extend  to 
ages  not  within  the  limits  of  military  service,  where  the  physical 
organization  has  nearly  or  quite  attained  its  full  development,  and 
the  decline  has  not  yet  fairly  commenced. 

It  has  been  more  than  once  stated  how  much  we  regret  that  the 
measurements  here  recorded  were  not  uniformly  made  in  units  of 
the  metric  system,  which  is  already  in  universal  use  among  scien- 
tists, and  is  destined  soon  to  be  the  uniform  standard  of  the  civil- 
ized world.  The  discussion  and  presentation  of  results,  so  far  as  is 
possible,  in  the  same  imits  in  which  the  observations  are  made  is 
dictated  by  every  consideration  of  fitness ;  but  to  promote  con- 
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yeDience,  in  traoslatiiig  inches  and  ponnds  into  their  metric  eqniy- 
alents,  tables  for  such  conversion  are  appended  to  our  yolume. 

Since  the  nature  of  the  contents  precludes  a  fiill  and  convenient 
Index  to  the  work,  the  place  of  such  an  index  is  here  supplied  by 
an  extremely  full  Synopsis  or  abstract  of  the  contents,  which  may 
serve  to  record  the  whole  range  of  discussion  of  each  subject  in 
detail,  and  fiimish  all  needful  means  of  reference.  The  difficulty 
of  obtaining  a  connected  view  of  the  course  of  an  investigation 
or  argument,  which  is  interspersed  with  numerous  and  extensive 
tables,  seemed  to  point  to  this  as  the  most  desirable  course.  This 
synopsis  or  syllabus  indicates  not  merely  the  topics  discussed  in 
the  text,  but  the  general  tenor  of  their  treatment. 

The  histoiy  of  each  of  the  several  researches  of  which  the  re- 
sults are  here  offered  is  briefly  given  in,  the  preliminary  remarks ; 
but  the  general  history  of  the  work  would  be  very  incomplete, 
without  reference  to  the  important  part  borne  by  the  two  gentle- 
men who  have  successively  acted  as  chief  clerks  of  the  Statistical 
Bureau  of  the  Commission,  to  the  great  acceptance  of  all  with 
whom  they  were  thus  associated. 

Mr.  T.  J.  O'Connell,  a  gentleman  of  Irish  birth,  and  a  graduate 
of  the  University  of  Dublin,  who,  with  the  assistance  of  a  single 
derk,  had  carried  on  the  statistical  work  subsequent  to  Mr.  Elliott*s 
departure  for  Europe  in  the  summer  of  1863,  became  the  chief 
clerk  upon  the  reorganization  of  the  Bureau  a  year  later,  and 
managed  the  details  of  the  work  with  discretion  and  unsurpassed 
fidelity.  His  health,  already  seriously  impaired  by  service  in  the 
army,  in  which  he  had  enlisted  as  a  private  soldier  upon  the  out- 
break of  the  rebellion,  gave  way  during  the  early  part  of  the  suc- 
ceeding winter.  His  resignation  was  for  some  months  declined, 
while  he  was  temporarily  relieved  from  duty,  but  at  his  own  ear- 
nest desire  his  office  was  filled  in  April  1865.  Before  the  close  of 
that  year  he  died,  leaving  an  honorable  name,  associated  in  the 
minds  of  those  who  knew  him  with  the  memory  of  a  high-toned 
character,  and  unassuming  ability. 

In  May  1865,  Mr.  Lucius  Brown,  who  had  provisionally  filled 
Mr.  O'Conneirs  place  for  the  two  previous  months,  assumed  its 
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duties  definitely,  and  has  continued  in  charge  of  the  office  since 
that  time.  All  of  the  extended  computations  and  tabulations  have 
been  carried  on  under  his  immediate  supervision,  the  numerous  ex- 
ecutive details  have  been  superintended  bj  him  alone,  and  there  is 
not  a  page  of  this  volume,  which  has  not  been  submitted  to  his 
accurate  critical  inspection.  Upon  his  assiduous  care  the  value  of 
these  results  has  in  a  great  measure  depended,  and  the  labor  and 
solicitude  of  the  Actuary  have  been  much  lightened  by  the  con- 
sciousness that  the  precision  and  consistency  of  all  details  of  state- 
ment would  find  their  severest  critic  in  his  own  office,  before  the 
manuscript  had  passed  into  the  printer's  hands. 

A  list  of  clerks  who  have  been  engaged  upon  this  work  is  given 
upon  another  page.  All  of  these  have  rendered  eflbctive  service  ; 
sonfe  in  visiting  the  State  capitals,  and  there  collecting  the  statistics 
which  are  here  elaborated ;  some  in  tabulating,  classifying,  or  as- 
sorting the  materials;  others  in  the  very  laborious  computations 
which  they  have  entailed. 

In  conclusion,  the  author  begs  leave  to  acknowledge  the  cordial 
support  of  all  the  members  of  the  U.  S.  Sanitary  Commission 
through  this  somewhat  arduous  undertaking,  prosecuted  in  their 
behalf,  for  which  they  have  provided  all  needful  supplies,  and  all 
possible  encouragement.  To  the  General  Secretaries  of  the  Com- 
mission, Dr.  J.  Foster  Jenkins,  and  John  S.  Blatchford,  Esq.,  he 
would  especially  express  his  gratitude  for  numberless  acts  of  kind- 
ness, and  unfailing  courtesy  and  assistance. 

Cambhidob,  Jwtff  186S. 
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STATISTICS   OF   AMERICAN  SOLDIERS. 


CHAPTER  I. 

MIUTABT   POPULATION    AND    ENLISTMENTS   IN   THE   LOYAL   STATES, 

AS  DEDUCED  FROM  OFFICIAL  REPORTS. 

At  almost  every  stage  of  our  inquiries,  it  becomes  desirable  to 
obtain  some  tolerably  close  information  concerning  the  General 
Statistics  of  the  volunteer  army,  —  comprising  also  those  of  the 
white  male  inhabitants  of  military  age,  within  those  States  by  which 
our  volunteer  army  was  chiefly  furnished.  For  obvious  reasons  no 
accurate  knowledge  can  be  obtained ;  yet  the  materials  exist  in 
published  documents  for  deducing  approximate  estimates,  which  seem 
sufficiently  near  the  truth  to  serve  for  most  practical  purposes. 

The  present  chapter  aims  at  affording  such  an  estimate,  together 
with  references  to  the  various  sources  of  information  from  which 
the  adopted  numbers  are  derived. 

1.   Military  Population. 

"  The  Census  of  the  Population  of  the  United  States  in  1860," 
gives  ^  a  table  of  the  white  males  of  military  age,  or  what  we  will 
call  for  brevity  the  "  military  population,"  in  each  State.  A  table 
deduced  from  the  actual  enumeration,  by  the  formulas  given  in  our 
third  chapter,  would  differ  but  slightly  from  this,  and  the  numbers 
for  the  individual  Territories  may  be  readily  deduced  in  the  same 
way. 

The  State  of  West  Virginia,  established  and  organized  during  the 
war  from  fifly  counties  previously  belonging  to  Virginia,  but  which 
were  thoroughly  loyal,  ought  manifestly  to  be  included  in  the  same 
class  with  the  other  loyal  States.  Deducing  the  number  of  its  mil- 
itary population  from  the  census  returns  for  the  several  counties  by 
ages,  we  obtain  somewhat  less  than  64  600  ;  while  the  ratio  of  its 
total  male  population  to  that  of  Virginia  before  the   separation, 

1  Page  xvii. 
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would  give  about  67  500.     We  adopt  66  000  as  its  military  popu* 
lation  in  1860. 

Separating  from  the  other  loyal  States  and  Territories  those  on 
the  Pacific  coast  and  its  vicinity,  which,  although  they  aided  the 
national  government  with  moral  and  pecimiary  support,  were  yet 
too  remote  from  the  scenes  of  military  operations  to  contribute  any 
considerable  number  of  men  for  active  service  in  our  principal  cam- 
paigns,^ we  find  the  military  population  of  the  United  States  in 
1860,  to  have  been  essentially  as  follows :  — 

Loyal  States,  excepting  California  and  Oregon         •        .  4285  105 

West  Virginia              66000 

Colorado,  Dakotah,  and  Nebraska  Territories  ...  30  065 

District  of  Columbia 12  797 

Total  military  population  furnishing  the  volunteers       .        4  393  967 

California  and  Oregon 185  756 

Nevada,  New  Mexico,  Utah,  Washington  Terr.'s         46 149 

Loyal  military  population  on  Pacific  and  vicinity  231  905 

Military  population  of  insurgent  States  .  .         .  998193 

Total  military  population  of  United  States        .        .5  624  065 

This  estimate,  of  course,  includes  the  very  large  number  ^  ex- 
empted firom  enrollment.  The  total  white  male  population  between 
20  and  45  years,  neither  exempt  from  military  duty  nor  serving 
1865  May  1,  was  by  the  enrollment®  about  2  254  000,*  which  would 
seem  to  indicate  that  rather  more  than  one  half  of  that  number  was 
exempt,  although  of  military  age. 

2.   Chrovjth  of  Military  PopvlaUon 

The  rate  of  increase  in  1860  for  the  white  population  of  the  free 
States  was  about  41  per  cent.^  in  the  decade,  which  corresponds  to 
8.51  per  centum  annually.  The  immigration  ta  the  same  States 
was  about  0.37  per  centum,  which  gives  3.14  per  cent,  as  the  in- 
crease, while  the  mortality^  was  1.21  per  cent. ;  so  that  the  natural 
increase  of  the  population,  before  deducting  the  deaths,  is  repre- 
sented by  about  4.85  per  centum. 

1  California  raiMd  in  all  about  15  700  men ;  Oregon,  one  battalion  cavalry,  about  1  800 
men;  Nevada,  one  each  of  cavalry  and  infantiy,  about  1 200  men. 
«  Provott  Martkal  Gtneratt  Report,  1886,  p.  l-U. 

•  Thirteen  counties  of  West  Virginia  and  three  Territories,  with  a  militaiy  population  at 
oome  of  perhaps  28,000,  are  not  included  in  this  enrollment. 

4  Procott  Afanhai  Generati  Report,  pp.  2, 144, 169. 

*  Centutf  p.  viL  «  Ibid,  p.  xlv. 
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In  fbrmiiig  our  estimates  of  the  increase  of  military  peculation 
during  the  war,  we  may,  with  sufficient  accuracy  for  our  purpose, 
consider  the  number  of  white  males  in  the  loyal  States,  who  arrived 
at  the  ages  of  18  and  45  respectively,  as  increasing  by  one  twenty- 
fifth  part  in  each  successive  year. 

The  total  number  of  alien  passengers  to  the  United  States  in 
1860,^  corresponding  very  well  with  the  average  during  the  preced- 
ing lustrum,'  was  158  640.  The  number  of  arrivals  fix>m  foreign 
countries^  after  that  year  was  — 

In  1861  ....  112705 

In  1862        ....  114475 

In  1863  .        .        .        .  199  811 

In  1864         ....  221  535 

six  sevenths  of  which  may  be  considered  as  of  alien  passengers.^ 
The  statistics  of  many  preceding  years  indicate  58  in  100  as  the 
proportion  of  males  among  immigrants  to  this  country.  The  rec- 
ords of  emigrants  to  Canada  through  the  United  States,  and  of  set- 
tlers in  this  country  making  subsequent  voyages  across  the  Atlan- 
tic, indicate  ^  that  the  number  of  alien  passengers  should  be  dimin- 
ished by  about  14 1  per  cent,  to  determine  the  actual  number  of 
immigrants.  Of  the  total  number  of  male  immigrants,  about  66 
per  cent,  are  between  the  ages  of  18  and  45  years. 

We  are  thus  warranted  in  assuming  0.58  x  0.855  X  0.66,  or 
0.327,  as  that  proportion  of  the  total  number  of  alien  passengers  to 
the  United  States,  which  represents  the  male  immigrants  of  military 
age.  Eight  ninths  of  these  *  was  about  the  proportion  settling  in 
the  free  States  previous  to  the  war,  and  we  are  therefore  warranted 
in  assuming  that  30  in  each  hundred  alien  passengers  before  1861, 
and  33  in  each  hundred  during  the  war,  were  males  of  military  age 
immigrating  to  the  loyal  States  of  the  Atlantic  slope. 

We  thus  obtain  for  the  immigrant  military  population :  46  092  in 
1860  ;  31 879  in  1861 ;  32  380  in  1862  ;  56  518  in  1863  ;  62  663 
in  1864 ;  making  a  total  number  of  229  532  to  the  close  of  the  year 
1864. 

Our  estimate  of  the  annual  increase  of  the  military  population 
of  the  loyal  States  will  then  assume  the  following  form,  after  de- 
ducting from  the  supposed  numbers  attaining  the  ages  of  18  and  4& 
respectively,  the  numbers,  belonging  to  these  classes,  who  from  our 

1  CcwtM,  p.  xxY.  ^  Ihid.  p.  xxi. 

s  For  these  figures  I  am  indebted  to  the  courtesy  of  Hon.  J.  C.  Cox,  Chief  Clerk  of  the 
Department  of  the  Interior. 

4  Ctngut,  p.  xxi.  S  Ibid,  p.  xxi.  *  Ibid,  p.  xxx. 
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IROO-l 

1861-2 

1882-8 

1868-ft 

1864-« 

216  020 

212  630 

217  600 

226  740 

237  710 

98  928 

96  600 

96  660 

94  930 

96170 

87  676 

86  618 

83  712 

32  966 

33  230 

78  416 

81618 

88  328 

98  866 

109  310 

46  092 

81879 

32  380 

66  618 

62  663 

124  608 

118  391 

120  708 

155  373 

171  973 

other  data  may  be  inferred  to  have  been  already  in  the  army.  The 
deaths  in  that  portion  of  the  military  population  which  was  not  in 
the  army  may  be  represented  by  the  proportion  (deduced  for  time 
of  peace)  of  0.86  per  centum. 


Number  attaining  the  age  of 

18  yean 

Nnmber  attaining  the  age  of 

45  yean 

Deaths  in  militaiy  population 

not  in  the  anny .    .    . 

Natural  increase  during  the 

year 

Increase  during  the  year  by 

immigration  .... 

Total  increase  of  militaiy 
population      .    .    . 

In  this  estimate  it  will  be  remarked  that  no  account  whatever  is 
taken  of  arrivals  other  than  by  regular  immigration  at  our  own 
seaports.  There  is,  however,  reason  to  believe  that,  apart  from  all 
other  influences,  the  spirit  of  sympathy  with  a  republic  struggling 
for  the  maintenance  of  free  institutions,  brought  many  volunteers  to 
our  army  from  continental  Europe,  thus  modifying  the  figures  just 
deduced ;  and  that  large  numbers,  animated  by  a  kindred  impulse, 
came  to  our  support  from  the  neighboring  British  provinces.  In- 
deed, the  number  from  Canada,  Nova  Scotia,  and  New  Brunswick, 
appears  to  have  been  some  tens  of  thousands. 

3.  Total  EvdUtments  and  Discharges. 

From  the  able  and  carefully  prepared  "  Report  of  the  Provost 
Marshal  General,"  ^  the  figures  here  given  are  deduced  by  dimin- 
ishing the  total  number  on  pages  161-63. 

1st,  by  the  number  of  Negroes  supposed  to  be  included  in  the 
total,  namely :  — 

Volunteersafler  July  1,  1863 « 37  394 

Supposed  drafted  after  July  1, 1863  *         .        .        .        .4000 
Five  regiments  from  loyal  States,  1862-63  *  .        .  5  200 


1  Ex.  Doc  War  Department,  89th  Congress,  1st  Senion. 
sPages48,45.  •Pages48,46. 


46594 


*  Estimated  from  p.  68. 
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Credits  for  naval  enlistments  before  Febmaiy,  1864  ^    •        67  SS4: 
Naval  enlistments  after  that  date ' 87  840 


104  674 
Sd,  by  the  number  of  enlistments  at  unknown  dates 

for  unknown  periods  ^ 68  822 

4th,  bj  credits  allowed  states  in  ailjustment  of  quo- 
tas, 1864-65*     85  290 

Combining  the  various  data  of  enlistments  for  different  terms  of 
service  and  under  different  calls,  we  find,  approximately,  taking 
July  1  as  the  commencement  of  the  statistical  year :  — 


Xnltotmmito   •!:- 
cludTit  of  **Tet- 

XnltotBratoof 

"  i^unam,"  ftir- 

longlMd  apoov»- 

•nlUtmaat 

Bnll«tm«nto  «x- 
piiwl 

Before  July  1, 1861* 

170  826 

- 

- 

1861  to  1862  .    .    . 

662  238 

- 

98  826 

1862  to  1863.    .    . 

627  428 

- 

102  695 

1863  to  1864.     .    . 

600194 

186  607 

90  077 

After  Jaly  1,1864. 

418  662 

11869 

684  876 

2268748 

148  876 

870  874 

So  that  but  for  casualties,  about  1 400  000  would  have  been  in 
service  at  the  close  of  the  war. 

The  total  number  of  the  Enlistment  Table  upon  page  163  of  the 
** Provost  Marshal  General's  Report"  is  thus  assumed  to  be  made 
up  as  follows :  — 

Enlistments  of  white  soldiers  exclusive  of  "Veteran  Vol- 
unteers               2268748 

Enlistments  of "  Veteran  Volunteers  "  •       .        •        .  .148  876 

Enlistments  in  Navy  and  Marine  Corps  ....  104  674 

Enlistments  of  colored  troops  supposed  to  be  included  .  .        46  594 

Enlistments  of  unknown  or  uncertain  character      .         .  63  322 

Credits  allowed  by  adjustment 85  290 

Number  of  drafted  men  who  paid  commutation  ^     .        .  86  724 

Grand  Total  of  Enlistment  Table 2  753  728 

1  Provott  Marthal  Qenerats  Report,  p.  73.  <  JbidL  pp.  48, 46. 

•  Ibid.  p.  161.  ^  4  ibid  p.  43. 

*  The  estimated  number  of  S-yeara*  men  enlisted  before  July  1861,  in  all  72  regiments 
and  10  batteries  (pp.  7,  8),  is  77  000,  which  is  here  added  to  the  S-months*  men. 

•  Md.  p.  163.  T  j^id.  p.  43. 
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4.  Strength  of  the  Army  at  DifferefnJt  Dates. 

The  Provost  Marshal  Goneral  gives  ^  the  numerical  force  of  the 
army  as  follows :  — 

1862,  March  31     ....     637126 

1863,  January  1         ...        918  191 

1864,  January  1    ....    860737 

1865,  January  1        ...        959  460 

which  data  constitute  the  only  published  information  of  a  trustwor- 
thy character  as  to  the  national  forces  under  arms  during  tlie  con- 
test. 

For  the  end  of  the  war,  or  May  1,  1865,  the  Secretary's 
Beport  for  1866  gives '  the  number  of  troops  then  ser- 
ving in  the  volunteer  army  as        ....        1 034  000 

There  being  in  the  regular  army  *  about        ...        22  000 

Making  the  total  number  about         .        .        .        •        1 056  000 
And  since  the  number  of  colored  troops  ^  was  not  far  from    120  000 

We  may  assume  the  number  of  white  troops  then  serving 

as 936  000 

Farther  knowledge  being  on  many  accounts  desirable  and  the 
Secretary  of  War  being  still  unwilling  to  afford  the  Sanitary  Com- 
mission either  additional  information  or  access  to  the  sources  whence 
it  might  be  derived,  the  following  estimate  has  been  prepared  with 
some  labor.  Though  of  course  not  strictly  correct,  it  is  believed 
to  be  a  close  approximation  to  the  truth,  and  worthy  of  reliance  for 
practical  purposes,  —  the  numbers  being  expressed  in  thousands. 

1  Provoit  Martkal  Generats  Report^  p.  109.  <  Page  1. 

•  Pro90it  Martkal  OmeraTs  Rqnri^  p.  103.  «  Ibid.  p.  69. 
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TABLE    I. 

Strength  of  the  United  Stata  Army. 
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14 

3 

918 

1B63,  J»nn«7 

7G8 

99 

857 

3 

- 

25 

14 

3 

902 

Febraary 

743 

97 

840 

3 

- 

25 

15 

3 

886 

March. 

727 

87 

814 

3 

25 

17 

862 

April    . 

691 

104 

795 

4 

- 

25 

17 

3 

844 

May 

654 

98 

752 

6 

1 

25 

17 

S 

804 

June    . 

806 

120 

726 

14 

25 

19 

3 

789 

jQly     . 

603 

92 

694 

22 

25 

22 

8 

7TT 

August 

BB3 

77 

670 

30 

10 

25 

25 

16 

776 

September 

1)99 

70 

669 

37 

14 

26 

28 

26 

798 

October 

614 

71 

666 

25 

ai 

30 

Novemlicr 

618 

67 

S95 

25 

36 

36 

841 

Uecemba 

622 

73 

695 

41 

20 

25 

36 

44 

861 

18M,  January 

626 

88 

714 

43 

21 

24 

36 

42 

880 

Februuy 

644 

97 

741 

44 

22 

24 

33 

38 

902 

March. 

682 

lOS 

787 

46 

23 

30 

34 

April    . 

673 

132 

805 

65 

24 

24 

29 

30 

967 

May     . 

660 

172 

832 

64 

25 

24 

28 

26 

998 

Jane     . 

680 

146 

828 

74 

26 

23 

22 

20 

981 
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TABLE    I.— (CoirfiBued) 
iStrmgth  of  (ht   United  Statet  Army. 


Vnl'i 

i 

log  PKia<  Ua 

D»tB 

1 

1 
1 

1 

1 

II 

i 

1 

1864.  July      .... 

6T2 

129 

801 

S3 

27 

23 

20 

971 

August     .     .    . 

627 

131 

768 

93 

ZS 

23 

25 

942 

September     .    . 

611 

130 

741 

lUU 

SO 

23 

28 

934 

October     .     .     . 

621 

120 

741 

111(1 

so 

■22 

30 

B35 

November.    .    . 

627 

t2H 

7Bfi 

in» 

so 

22 

26 

946 

Deeember .    .    . 

(IRO 

177 

767 

112 

30 

22 

27 

9fi9 

I885,jann»r7    .    .    . 

7flS 

763 

US 

29 

22 

27 

9&S 

Februiry  .    .     . 

7fi5 

76.1 

110 

20 

22 

29 

e 

967 

Moreh .... 

774 

774 

IIR 

2S 

22 

29 

9 

980 

April    ...     . 

S32 

832 

120 

27 

22 

31 

24 

10S6 

Taking  as  a  basis  those  troops  (col.  1}  for  which  the  regimental 
monthly  retains  of  loss  and  gain  had  been  transcribed  ^  before  the 
Secretary's  order  in  September  1865,  forbidding  our  fartlier  access 
to  the  rolls,  estimates  for  the  remainder  were  formed  after  a  care- 
ful study  of  all  pubhshed  sources  of  information,  expressed  or  im- 
plied, and  are  given  in  column  two.  The  reports  of  the  Adjutant 
Generals  of  the  several  States  afforded  a  means  of  inferring  the 
number  of  regiments  in  service  at  tbe  close  of  each  month.  The 
strength  of  those  regiments  not  included  in  our  official  returns  wag 
esUmated  as  unchanged  until  April  1862,  when  recruiting  ceased, 
and  up  to  which  date  the  losses  of  tbe  early  regiments  are  assumed 
to  have  been  compensated  by  additional  enlistments.  From  April 
until  August,  1862,  the  figures  are  derived  from  special  estimates. 
Subsequent  to  August  1862,  the  strength  of  regiments  reported 
in  other  months  is  used,  afler  correction  for  the  average  loss  or 
gain  during  the  interval ;  but  when  no  report  whatever  has  been 
found  for  a  regiment,  the  average  strength  of  other  regiments  from 
the  same  State  during  the  same  month  is  generally  adopted. 

I  TheM  conpriH  >il  whiti  voluntnn  (tDm  loval  StatM  not  on  the  Picilic  cout,  up  to  tlia 
beginDing  or  ISet,  for  which  the  monthly  retunu  wen  on  file  at  the  War  Department  in 
Septambcr  of  that  jttx,  together  with  thoM  additional  otm  which  wen  on  file  it  (he  Stata 
capital!,— jKMM  to  tbee*  Utter  having  beao  marteootly  gnuted,  and  all  iMedlUl  facUUM 
contiallj  afforded  in  rraij  eaia. 
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This  mode  of  estimation  will  not,  it  is  believed,  be  much  in 
error,  when,  as  in  the  present  case,  the  aggregate  is  taken  firom 
a  considerable  number  of  regiments  or  battalions  separately  con- 
sidered. 

The  sum  of  these  two  columns  is  given  in  column  three,  headed 
"  Total,"  and  represents  the  best  attainable  estimate  of  the  strength 
at  the  close  of  each  successive  month,  of  the  white  volunteer 
troops,  exclusive  of  those  recruited  in  insurgent  States  or  fur- 
nished by  the  Pacific  coast.  To  these,  besides  the  white  volun- 
teers thus  excluded,  are  to  be  added  the  regular  army,  the  colored 
troops,  and,  after  April  1863,  the  "  Veteran  Reserve  Corps ; "  as 
well  as  the  number  (very  considerable  at  one  period)  of  soldiers 
at  the  various  military  rendezvous,  and  on  the  way  to  their  regi- 
ments. 

The  number  of  colored  troops  to  June  1863,  is  inferred  from 
the  number  of  regiments  in  service,  as  reported  by  the  Provost 
Marshal  General.^  For  later  dates  it  is  estimated  from  the  Annual 
Reports  of  the  Secretary  of  War,  partly  from  the  total  strength 
reported,  partly  from  general  statements  as  to  the  recruiting  ser- 
vice, and  partly  from  the  number  recruited  between  given  dates, 
allowance  being  made  of  course  for  reported  casualties. 

5.   Casualties. 

The  whole  number  of  casualties  during  the  forty-eight  months 
of  the  war,  among  2  480  000  white  soldiers,  was  858  000,^  or,  on 
an  average,  nearly  18  000  a  month.  Of  these  nearly  400  000 
must  have  occurred  prior  to  July  1863,  or  about  15  000  monthly. 

The  total  number  of  deaths  in  the  same  service  was  about 
250  000,  making  the  ratio  of  deaths  to  the  whole  number  of  cas- 
ualties as  100  to  343. 

In  the  appended  estimates  the  monthly  rate  of  mortality  has 
been  deduced  from  the  summaries  of  the  regimental  returns  to 
the  Adjutant  General ;  and  the  total  number  of  deaths  from  an 
application  of  this  mt%  to  the  whole  number  of  white  troops  under 
consideration. 

1  Provoti  Marthal  Generdt$  R^port^  pp.  67, 68.  *  Ihid,  pp.  78,  79. 
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TABLE    11. 
Uttimated  Death-Bate  and  Total  Deaths  for  Troopt  here  eoruidered. 


Month 

Death-Bat* 
perlOOO 

• 

hi 

Month 

Death-Rata 
perlOOO 

Total  If  am- 
ber of 
Deaths 

1861. 

Before  July, 

1000* 

July     . 
August 

10.87 
7.64 

7  902 
6  363 

1861,  July    . 

IM 

«11 

Sept.    . 

8.06 

6  788 

August 

1.76 

427 

Oct     . 

6.62 

4  086 

Sept   . 

2.26 

772 

Nov.    . 

6.12 

4  666 

Oct     . 

2.88 

1241 

Dec    . 

4.80 

8  667 

Nov.    . 

3.69 

1770 

1864,  Jan.     . 

3.72 

itot 

Dec     . 

6.87 

3  322 

Feb.     . 

3.36 

2  690 

1862,  Jan.     . 

6.69 

3  737 

March. 

3.64 

8  076 

Feb.     . 

6.36 

3  237 

April   . 

4.67 

3  926 

March. 

6.30 

3  312 

May     . 

13.00 

11463 

April  . 

8.24 

6176 

June    . 

13.92 

12  096 

67  604 

May     . 

7.99 

4  964 

June    . 

9.66 

6  683 

34  041 

July     . 
August 

1086 
10.23 

9126 
8  142 

July     . 

7.16 

4  319 

Sept.    . 

8.79 

6  803 

August 

10.12 

6  811 

Oct     . 

8.06 

6198 

Sept    . 

8.73 

7106 

• 

Nov.    . 

6.26 

4  103 

Oct     . 

7.86 

6  886 

Dec.    . 

6.04 

4  772 

Nov.    . 

6.63 

6  010 

1865,  Jan.     . 

5.68 

4  391 

Dec.    . 

9.72 

8  738 

Feb.     . 

6.62 

4  467 

1863,  Jan.     . 

8.47 

7  496 

March. 

6  600* 

Feb.    . 

7.21 

6  268 

April  . 

7  600* 

61991 

March. 
April  . 

6.67 
6.61 

6  632 
4  617 

238  870 

1863,  May    . 

8.93 

6966 

June   . 

6^7 

4  677 

74  384 

The  total  number  of  deaths  in  the  service,  exclusive  of  those 
which  occurred  after  muster-out,  but  resulted  from  military  ser- 
vice, is  given  by  the  Provost  Marshal  General,*  as  follows  :  — 


Officers 
Men    . 

Total 

The  total  resulting  from  our  estimates,  239  000  officers  and  men 
among  the  white  troops  here  specially  considered,  is  found  to  be  in 

^  Assumed.  >  Provoit  Mankal  Generatg  Rqport^  pp.  73-83. 


Whita  Vols 

Begnlan 

Colored  Troops 

Total 

7  047 
288  468 

240 
4  639      . 

260 

29  088 

1 

7  647 
272  186 

246  606 

4  879 

29  298 

279  682 
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close  accordance  witli  the  figures  deducible  firom  the  aggregate  for 
the  war  officially  given. 

6.  Anmial  EnUstments  and  Discharges. 

The  first  column  of  the  annexed  table  presents  the  number  of 
enlistments  here  deduced,  and  the  second  the  number  from  States 
here  specially  considered.  Those  classed  in  our  summary  as  un- 
certain, 63  322  in  number,  were  mostly  enlisted  after  July  1862, 
and  furnished  by  Southern  or  Pacific  States,  and  the  Territories. 
Colorado  appears  to  have  provided  2  000  of  them,  early  in  1864, 
and  these  are  therefore  added  in  the  table  to  the  637  000  previ- 
ously obtained.    The  regular  army  contained  at  the  outbreak  of  the 

war  about  16  000  men. 

The  third  column  gives   the  estimated  number  of  discharges, 

whether  by  disbandment  or  muster-out  of  the  organization,  or  in 

consequence  of  personal  disabilities. 

TABLE    III. 
JEhUistmerUs  and  Discharges  during  each  Year  of  the  War. 


Before  Jaly,  1862 
1862-3     .... 
186a-4    .... 
After  Jnly  1,  1864 

L                                    _ 

i 
XnUttmentf 

UbehargM 

Total 

From  State*  hare 
conaldered 

Returned  Home 

Died  in  Serrlce 

822  600 
627  600 
637  000 
430  000 

810  000 
617  000 
639  000 
430  000 

207  000 
271  000 
432  000 
368  000 

36  000 
74  000 
68  000 
62  000 

2  417  000 

2  396  000 

1  268  000 

239  000 

7.  Number  of  Beenlistments. 

Of  the  93  326  original  volunteers  for  three  months,  at  the  out- 
break of  the  insurrection,  we  assume  from  various  indications,  that 
60  000  men  reenlisted  during  the  year  1861-2. 

During  the  first  eighteen  months  of  the  war,  the  number  of 
discharges  for  disability  was  large,  and  about  the  close  of  the  year 
1862  many  men,  who  had  already  served  and  been  discharged, 
reenlisted  in  other  regiments,  and  not  unfrequently  from  other 
States. 
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We  assume  a  little  less  than  one  tenth  of  those  enlisting  during 
the  year  1862-3,  or  50  000  out  of  517  000,  to  be  men  who  have 
already  served  in  the  army. 

During  the  year  186&-4,  the  Provost  Marshal  General  ^  gives 
186  000  as  the  number  of  "  veteran "  enlistments.  There  seem 
to  have  been  about  503  000  other  enlistments,  of  which  we  con- 
sider 64  000,  or  about  one  eighth,  to  represent  men  who  had  al- 
ready served,  making  the  total  number  of  reenlistments  about 
200  000.  Recruiting  officers  at  the  East  represent  that  about 
one  fourth  of  the  men  enlisting  during  the  last  two  years  of  the 
war  had  already  served  in  the  army.  But  at  the  West  the  men 
enlisting  during  the  same  period  were  largely  new  recruits. 

Finally,  in  the  year  1864-5  the  veteran  reenlistments  were 
12  000 ;  and  if  we  suppose  48  000  of  the  remaining  418  000  en- 
listments to  belong  to  men  who  had  already  seen  service,  the  total 
number  of  reenlistments  will  have  been  60  000. 

8.  General  Schedule. 

We  have  now  attained  the  means  of  forming  a  tolerably  cor- 
rect estimate  of  the  general  statistics  of  the  war,  including  the 
character  of  the  population  at  home,  as  well  as  the  strength  of  the 
army  at  the  commencement  of  each  official  year.  These  numbers, 
it  will  be  remembered,  pertain  only  to  white  soldiers  from  those 
loyal  States  and  Territories  already  specified^  excepting  perhaps  a 
few  regulars :  and  for  convenience  they  are  expressed  in  thousands 
of  men. 

A  Prtytod  MarAed  Oetterdti  Rqport^  |>.  48. 
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TABLE    rV. 

StaiiiUet  of  MUitaty  Population  and  Army,  ammaUg  from  1860 

m  1865. 


TMm 

Mffituy  PoiraUtion 
nolfai  Anny 

SnlistmenU  duxiof 

T6W 

B«tonMd 
from 
Army 

DMio 

n ,  ,11-1 1  1 

FoTMln 
Aimj 

Had  not 
Mrrtd 

H«d^ 

MffVd 

New 

llMI 

Boenlkt- 
meiitt 

July  1,  1860 

4  878 

— 

— 

- 

- 

- 

16 

«'         1861 

4  883 

- 

170 

- 

- 

1 

185 

"          1862 

8868 

145 

580 

60 

207 

84 

584 

'*          1863 

8  626 

868 

467 

50 

271 

74 

756 

1864 

8  246 

590 

489 

200 

432 

68 

895 

May  1, 1865 

8  024 

888 

370 

60 

308 

62 

905 

— 

2  026 

370 

1268 

239 

- 

Incorporating  with  the  numbers  above  given  those  of  other 
troops  in  service,  we  obtain  the  total  strength  of  the  army :  and 
the  following  table  presents  the  statistics  in  a  form  more  compre- 
hensive, though  less  adapted  for  the  deduction  of  general  laws. 
The  "  complete  military  population  "  includes  those  serving  in  the 
field  and  the  navy,  but  otherwise  only  pertains  to  the  territory 
already  specified.  For  the  numbers  in  the  naval  service  I  am  in- 
debted to  the  courtesy  of  Dr.  P.  J.  Horwitz,  U.  S.  N.,  Chief 
of  the  Bureau  of  Medicine  and  Surgery. 
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TABLE     V. 


General  Stati^iet  of  MUttary  Population^  White  and  Colored 
Troopt,  and  Navy. 


^ 

1 

1 

i! 
11 

fi 

li 

II 

1 

1 
1 

1 

July  1,  1860 

4S94 

4  378 

16 

- 

1861 

4eie 

las 

4SS3 

170 

2 

18T 

SO 

1862 

4  697 

lis 

4  013 

640 

10 

- 

694 

26 

1863 

4  644 

121 

3888 

BIT 

19 

14 

789 

40 

'■          1864 

4  731 

166 

3  836 

639 

22 

74 

9B1 

44 

Msj  1, 1B65 

4  812 

143 

3907 

430 

81 

120 

lOM 

33 

- 

667 

- 

1396 

- 

- 

- 

- 

The  total  nnmber  of  enlistment  credits  was,  bb  will  be  shown  in 
the  next  chapter,  abont  2  760  000 ;  of  which  86  700  were  for  men 
who  paid  commatation.  The  actual  enlistments  of  white  soldiers 
were  not  fiir  from  2  480  000 ;  those  of  colored  troops,  including 
7 122  white  officers,  were '  186  017  and  those  of  sailors  "  118  044. 


CHAPTER  n. 

NATIYITY  OF  UNITED  STATES  YOLUKTEERS. 

1.  Nature  of  the  InvuUgaJtion.   Available  Materials. 

The  materials  avaikble  for  forming  a  trustworthy  estimate  of  the 
nativities,  and  even  the  nationality  of  our  soldiers  have  been  very 
meager,  and  estimates  which  have  been  made  by  different  persons 
at  different  times,  have  varied  to  an  ahnost  incredible  extent.  It 
has  even  been  alleged,  and  that  repeatedly,  in  unfriendly  foreign 
publications  and  addresses,  that  the  greater  part  of  our  armies  was 
composed  of  Europeans,  attracted  by  the  bounties  paid,  or  by  other 
influences ;  while  Americans,  who  ^ew  the  sources  from  which  our 
army  was  chiefly  recruited,  and  who  had  themselves  either  enlisted, 
or  given  fathers,  sons,  or  brothers  to  the  defense  of  the  nation, 
may  not  improbably  have  been  led  to  overrate  the  proportion  of 
purely  American  birth. 

When  it  is  remembered  how  very  considerable  is  the  number  of 
American  citizens  born  in  Europe,  especially  among  the  inhabitants 
of  our  Atlantic  cities  and  several  of  the  Western  States,  and  it  is 
&rther  borne  in  mind  how  promptly  these  classes  responded  to  the 
call  of  their  adopted  country,  —  accepting  the  unwonted  duties  as 
readily  as  the  well  known  privileges  of  citizenship,  —  it  is  manifest 
that  the  records  of  nativity,  even  were  they  complete,  would  only 
indirectly  guide  to  the  knowledge  of  the  nationality  of  our  volun- 
teers. The  only  proper  course  for  the  inquiry  seems  to  be,  a  de- 
termination of  the  nativity  of  the  army  from  the  best  available 
sources  of  information,  and  a  comparison  of  the  numbers  thus 
obtained  with  corresponding  statistics  of  population  afforded  by  the 
latest  census. 

It  was  not  until  the  war  had  been  waged  for  some  time  that  the 
State  or  country  of  birth  was  systematically  required  upon  the  en- 
listment-rolls. At  first  it  was  recorded  in  but  very  few  of  the 
States, —  often  no  information  of  the  sort  was  demanded  ;  and  even 
where  the  enlistment-rolls  were  prepared  with  care,  the  place  of 
residence  was  frequently  given  in  the  stead  of  the  place  of  birth. 
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Varioas  consdeivtions,  ooDDected  witli  bounties,  widi  State  aid, 
and  with  the  quotas  of  the  revpecdre  towns,  actnallj  led,  in  many 
instances,  to  a  change  in  the  form  of  the  <»nK«H¥M«MtJKkiik<^  by  sub- 
stituting a  ccJnnm  for  legal  residenoe  or  place  of  enlistment,  in  the 
place  of  that  <MiginallT  prcrrided  for  the  natrntr. 

These  &cts  hare  moch  in^ieded  aD  endeavon  to  aoqoire  an  ao- 
corate  knowledge  of  the  nadvitaes  and  original  natiuoalities  of  oar 
soldiers.  Onlr  two  somces  of  infbrmatian  hare  seemed  tro8twcr> 
thy :  first,  the  actual  records,  in  those  instances  where  the  needful 
hcts  were  noted*  and  seoaodhr,  soch  infbnnatiGO  as  could  be  do* 
rived  fix>m  commanding  officers  or  adjutants  of  regiments.  And 
here  the  inqniir  is  embarrassed  bj  other  obstades.  Our  soUiers 
enlisted  for  periods  Tarring  finom  three  months  to  three  years ;  Yerj 
many  of  them  enlisted  anew  at  the  exjnralion  of  their  first  period 
of  seriice ;  and  cases  are  not  unocnnmon  in  which  the  same  Tofam- 
teer  enlisted  seTcral  times.  Instances  have  indeed  occurred,  of 
five  successive  difierent  enlistments  bv  the  same  man.  To  discrim- 
inate  these  cases  and  avoid  the  repetition  of  the  same  records, 
has  proved  difficult,  except  for  certain  special  organizations,  such 
as  Gen.  Hancock*s  ^  first  Annv  Corps  **  and  the  ^  Veteran  Be- 
serve  Corps.*' 

The  first  million  <^  men«  comprising  chiefly  those  soldiers  whose 
ages  are  discussed  in  our  chapter  upon  the  "*'  Age*  of  TolHnteer%,^ 
were  mi^tly  drawn  from  the  population  under  the  immediate  stim- 
ulus of  the  first  patriotic  emotions.  At  that  time  the  moral  influ- 
ences aflecting  enlistment  were  essentiaUy  different  firom  those 
which  came  into  play  at  a  later  period.  The  pressure  of  repeated 
calls  for  troops  had  not  that  stringency  which  was  felt  when  our 
supply  of  able-bodied  men  became  seriously  impaired,  when  the 
number  left  at  home  became  inadequate  for  the  needs  of  the  com- 
munity, and  when  the  alternative  presented  itself  between  the  o£kr 
of  lai^  bounties  or  the  acceptance  of  a  conscription.  Most  of  the 
patriotic  men  who  could  go  to  the  war  had  already  gone,  and  the 
chief  available  source  for  new  troops,  beside  the  annual  supply  ci 
yoimg  men  attaining  miUtaiy  age,  consisted  in  that  class  of  men  who 
could  be  tempted  by  the  lai^  bounties,  or  were  influenced  directly 
or  indirectly  by  the  pressing  danger  of  conscription.  It  is  to  troops 
nused  under  these  latter  circumstances,  after  the  actirity  of  the 
Provost  ^larshal  General's  Bureau  had  coumienced,  that  most  of 
the  official  records  of  natirity  belong.  How  veiy  much  larger  was 
the  purely  American  element  among  the  earlier  troops  needs  not  to 
be  recalled  to  any  one  then  in  the  country ;  and  a  mere  mention 
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of  the  circumstances  will  readily  make  manifest  to  any  inquirer  that, 
to  a  large  extent,  the  only  statistics  attainable  will  understate  the 
{NToportion  of  soldiers  of  native  birth. 

This  obstacle  to  the  attainment  of  an  accurate  result  might  be 
obviated  to  some  extent  by  a  resort  to  the  other  method  of  investi- 
gation, namely,  application  to  the  original  officers  of  regiments. 
This  course  has  been  attempted,  but  with  less  success  than  was  an- 
ticipated. The  large  number  of  officers  who  lost  their  lives  in  the 
service,  the  length  of  time  that  has  elapsed  smce  the  outbreak  of 
the  war,  the  grave  duties  which  promotion  to  higher  offices  has 
since  entailed  on  most  of  the  survivors,  the  difficulty  of  obtaining 
their  present  address,  are  among  the  impediments  which  will  be 
recognized  at  once.  Still  the  endeavor  has  been  made,  and  letters 
of  inquiry  have  been  addressed  to  about  one  thousand  commanding 
officers  of  regiments  whose  nativities  are  not  to  be  found  upon  the 
records.  The  replies,  though  comparatively  few  and  often  meager, 
have  been  most  kindly  afforded  us  where  our  letters  seem  to  have 
reached  the  officers  intended,  and  have,  in  general,  proved  very  ser- 
viceable ;  and  when,  as  in  a  few  instances,  records  have  been  sub- 
sequently found,  or  when  estimates  for  the  same  regiment  have 
been  received  from  different  persons,  the  accordance  has  been  found 
so  satisfiictory  as  to  justify  a  reliance  upon  the  results  thus  obtained. 

2.  Statistics  of  Enlistments  and  Reenlistments. 

The  total  number  of  actual  enlistments  and  commissions  for  army 
and  navy  during  the  war,  excluding  colored  troops,  cannot  have 
differed  very  much  from  2  585  000.  In  the  national  credits  to 
the  several  States,  the  military  and  naval  enlistments  were  com- 
bined, thus  offering  an  additional  embarrassment  to  our  inquiry ; 
but,  from  the  best  information  attainable  after  a  careftil  scrutiny 
of  official  records,  it  would  seem  probable  that  about  2  480  000 
of  these  enlistments  were  for  the  army.  If  from  this  number 
we  could  deduct  the  number  of  reenlistments  (also  unknown), 
we  should  have  the  total  number  of  different  white  volunteer 
soldiers,  the  State  or  county  of  whose  birth  we  seek.  The  nativ- 
ities of  about  1  205  000  of  these  have  been  collected  by  us,  from 
the  records  at  the  national  and  State  capitals ;  and  those  of  the 
remainder,  or  about  905  000,  are  to  be  determined  from  other 
sources.  For  about  293  000  of  these,  the  answers  received  from 
regimental  officers  afford  a  tolerably  good  estunate,  and  for  the 
remainder  we  must  resort  to  reasonable  inference. 

Our  results  are  given  in  Table  I. 
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The  summaries  are  intended  to  present  in  as  condensed  a  form 
as  may  well  be,  the  data  available  for  the  formation  of  trustworthy 
estimates.  For  each  State  two  sets  of  numbers  are  given,  the  first 
derived  from  the  excellent  and  comprehensive  "  Report  of  the  U. 
S.  Provost  Marshal  General,"  and  the  second  deduced  from  the  data 
published  by  the  Adjutant  Generals  of  the  several  States,  or  cour- 
teously furnished  to  us  from  their  files.  In  most  cases,  as  might  be 
anticipated,  the  numbers  recorded  in  the  archives  of  the  State  are 
larger  than  tliose  at  the  War  Department  at  Washington,  inasmuch 
as  the  former  give  all  the  enlistments  recorded,  while  the  latter 
mostly  refer  to  those  only  for  which  credit  was  allowed  toward  the 
State  quotas.  The  number  of  men  who  paid  commutation  is,  of 
course,  more  accurately  given  by  the  federal  officers  ;  while  on  the 
other  hand,  the  figures  representing  the  naval  enlistments  given  by 
the  Provost  Marshal  General  are  those  found  on  pages  71,  72  of  his 
**  Report,*'  and  only  include  the  equivalent,  in  three-years*  men,  of 
those,  prior  to  February,  1864,  for  which  sufficient  legal  evidence 
was  brought  to  warrant  their  inclusion  with  the  credits  of  the  State. 

The  number  of  "  soldiers  flimished "  in  the  column  of  figures 
firom  the  "  Provost  Marshal  General's  Report "  is  taken  from  pages 
78,  79 ;  that  of  "  men  actually  furnished  "  being  taken  from  page 
163.  Although,  from  -the  fact  that  a  special  line  is  given  for  colored 
troops  on  page  79,  it  would  seem  that  they  were  not  comprised  in 
the  numbers  of  the  last  column  on  that  page,  yet  a  careful  study 
of  the  figures  leads  to  the  conviction  that  they  are  in  fact  there 
included.  The  differences  between  the  numbers  given  on  these 
two  pages,  when  compared  with  the  number  of  naval  enlistments 
according  to  the  State  authorities,  and  with  the  number  of  colored 
troops  furnished  by  the  States,  according  to  independent  sources  of 
information,  leave  no  room  for  doubt  on  this  point ;  ^  the  case  being 
made  very  clear  by  those  States  which,  like  Missouri,  Kentucky, 
and  Kansas,  furnished  the  relatively  largest  supply  of  colored 
troops. 

Therefore,  although  on  comparing  the  table  of  colored  troops, 
page  69,  with  that  on  page  163,  it  might  be  inferred  that  the  table 
on  page  79  contains  no  colored  troops  among  the  State  forces,  it 
appears,  nevertheless,  beyond  reasonable  doubt,  that  they  are  so 
included. 

The  estimate  of  the  total  number  of  reenlistments  is  the  most 

1  If  the  colored  troops  are  included  In  the  table,  page  163,  they  most  also  be  Included  in 
the  last  column  on  page  78.  But  a  comparison  with  the  figures  given  on  pages  4B,  44,  with 
those  on  page  163,  shows  conclusively  that  they  are  so  included  in  the  latter. 
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difficnlt  step  of  all,  and  the  attainment  of  accurate  knowledge  on 
this  point  is  probably  impossible.  No  official  information  seems  to 
exist,  except  in  some  isolated  cases,  for  other  organizations  than 
those  which,  like  the  **  Veteran  Volunteers,"  the  "  Veteran  Re- 
serves," and  the  "  First  Army  Corps,"  consisted  exclusively  of  re- 
enlisted  men,  or  those  regiments  which  reenlisted  in  a  body.  To 
attain  the  best  possible  estimates,  it  is  requisite,  first,  to  form  some 
approximate  judgment  as  to  the  total  number  of  reenlistments,  and 
then  to  apportion  these  among  the  several  States,  according  to  the 
most  satisfactory  information  which  could  be  collected. 

The  basis  of  the  total  estimate  of  reenlistments  was  as  follows :  — 

Veterans  enlisted  under  calls  of  February  1  and  March  14, 

1864 » 136  507 

Additional  veterans,  under  call  of  July  18,  1864  '  .  .  11  869 
Enlisted  in  "  Veteran  Reserve  Corps  "  •  .  .  .  60  508 
Enlisted  in  <<  First  Corps  "  (Hancock's),  about  .  .  .  9116 
Estimated  number  of  original  three-months'  men  who  re- 
enlisted  upon  expiration  of  their  first  term,  in  1861  60  000 
Estimated  number  enlisting  anew  during  the  war  afler  dis- 
charge for  disability,  etc.,  about          .        .        .        .  92  000 

370  000 

The  difficulties  in  tlie  way  of  any  closer  approach  to  accuracy 
are  great,  and  it  may  be  questioned  whether  data  exist  for  any  very 
trustworthy  estimation  of  the  last  two  items.  Still  these  cannot 
apparently  be  far  from  the  truth.  That  no  means  exist  of  deter- 
mining the  number  of  reenlistments  from  materials  in  the  War  De- 
partment, may  be  inferred  from  a  remark  of  the  Provost  Marshal 
General,  page  58. 

"  In  filling  the  different  calls,"  he  says,  "  each  accepted  enlist- 
ment was  credited,  instead  of  limiting  the  credit  to  the  actual  num- 
ber of  persons  who  entered  the  service  anew ;  and  hence,  to  de- 
termine the  number  of  men  actually  entering  the  service  for  the 
first  time  under  the  different  calls,  the  number  credited  should  be 
reduced  in  the  same  ratio  that  the  enlistments  of  the  same  persons 
have  been  repeated.  The  extent  of  this  reduction  cannot  be  cal- 
culated at  this  time,  or  even  estimated  with  sufficient  accuracy  to 
be  useful." 

To  assign  these  370  000  reenlistments  to  their  respective  States, 

1  Prevail  Mnrtikal  Generati  Report^  p.  43.  •  Jhid.  •  Ihid.^  p.  79. 

«  Compare  Und,  p.  79  with  Rtpvrt  of  Secretary  of  War^  1S66,  p.  86.    Of  8  188  CMOAlties 
to  Angutt  1868,  about  1 700  are  assumed  to  have  occorred  before  May  1. 
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the  numbers  obtained  from  the  Adjutant  Generals  of  all  the  States, 
excepting  Maryland,  Delaware,  and  Kansas,  and  from  the  *^  Report 
of  the  Secretary  of  War  "  ^  for  these  States  and  the  District  of  Co- 
lumbia, were  similarly  increased  in  such  a  ratio  as  to  bring  their 
resultant  total  up  to  the  required  number.  Exceptions  to  this  rule 
were,  however,  made  for  Massachusetts,  Kentucky,  Ohio,  Illinois, 
Wisconsin,  and  Missouri,  for  which  six  States  special  means  of  in- 
formation were  found.  For  Kentucky  and  Wisconsin,  the  original 
estimate  seems  to  conform  to  that  afforded  by  other  sources  of  in- 
formation. 

We  have  thus  the  following  table,  in  which  the  first  column 
of  figures  is  that  obtained  firom  the  State  records,  and  the  second 
that  to  which  careful  investigation  leads  as  the  most  probable  num- 
bers for  all  reenlistments,  recorded  or  not ;  and  there  is  reason  to 
believe  that  they  are  near  approximations  to  the  truth. 

Heeniistments. 


state 

Bccordsd  No. 

PioUbto  No. 

Maine    .    .    . 

8400 

9  291 

2  005 

5  479 

Yermont    .    . 

1961 

5  859 

Maasachoaetts 

10  866 

15  000 

R.  L  and  Conn. 

6  125 

16  787 

New  York  .    . 

20  897 

67  102 

New  Jersey 

2  954 

8  072 

PennsyWanla 

17  495 

47  806 

Delaware    .    . 

404 

1  104 

Maryland    .    . 

2  008 

5  473 

Diat  Ck>lambia 

118 

323 

West  Vix^^inia 

3  100 

8  471 

State 

BMoidMlNo. 

Probal>leNo. 

Kentucky    . 

8  000 

8000 

Ohio  .    .     . 

80  000 

45  000 

Indiana  .    . 

18  181 

86  018 

Illinois    .    . 

25  000 

36  000 

Michigan 

5  645 

15  162 

Wisconflin   . 

10  784 

10  784 

Minnesota   . 

1445 

8  949 

Iowa  .     .    . 

6  850 

18  719 

Missouri 

4  000 

15  000* 

Kansas    .    . 
Total       .    . 

425 

1  161 

176  048 

870  000 

3.  Collection  of  Nativities. 

In  the  General  Summary  of  Enlistments,  which  follows,  the  re- 
sults are  presented  as  inferred  from  the  data  already  given,  together 
with  a  statement  of  the  number  of  troops  for  which  it  has  been 
found  possible  to  collect  the  nativities. 

All  nativities  recorded  on  the  descriptive  muster-rolls  at  the  State 

1 1865,  p.  21. 

3  Adjutant  General  Simpson  believes  that  there  were  probably  as  many  as  10000  reen- 
listments among  the  German  population  of  Missouri;  but  in  this  **  German  population  "  ha 
ooonts  all  members  of  German  fimiilies  who  retain  their  ancestral  usages,  —  whether  Amer- 
ican-bom or  not 
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capitals  have  been  transcribed  there  by  the  agents  of  the  Commis- 
sion, who  have  been  furnished  with  all  needfiil  facilities  in  every 
instance.  In  some  cases  special  rolls  have  been  found  to  exist, 
giving  information  as  to  the  birthplace  of  the  troops. 

For  regiments  not  thus  described,  attempts  were  made,  as  already 
mentioned,  to  obtain  the  desired  information  by  application  to  offi- 
►cers  who  commanded  them  at  an  early  period  of  their  history.  The 
addresses  of  these  officers,  generally  their  first  Colonel,  Lieutenant- 
Colonel,  or  Adjutant,  having  been  obtained  from  the  Adjutant 
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General  Summary  of  Erdistments. 


state 

GsMid  Total 

Com- 
mntad 

DaTM 

NaTy 

No.  Soldiers 

Colortd 

Mftine    .... 

72  945 

2007 

70  988 

6  764 

64  184 

115 

New  Hampshire  . 

34  600 

692 

38  808 

880 

38  428 

125 

Vermont    .    .    . 

34  600 

1974 

32  526 

215 

82  311 

239 

Massachiuetts 

167  600 

5  318 

152  282 

26  317 

126  965 

6  486 

R.  I.  and  Conn.  . 

80  000 

1978 

78  022 

2  788 

76  234 

3  601 

New  York.    .    . 

460  000 

18197 

441803 

41  100 

400  703 

6  829 

New  Jersey     .    . 

79  600 

4  196 

75  304 

4  863 

70  461 

3  092 

Pennsylvania .    . 

870  000 

28171 

841  829 

18  929 

827  900 

8  612 

Delaware   .    .    . 

IS  600 

1386 

12  214 

129 

12  086 

954 

Maryland  .    .    . 

49  000 

3  678 

45  322 

8  217 

42  106 

8  718 

Dist.  of  Colombia 

16  800 

838 

16  462 

842 

16  620 

8  269 

West  Virginia 

82  000 

— 

82  000 

- 

82  000 

213 

Kentucky  .    . 

80  000 

3  265 

76  735 

156 

76  680 

26  438 

Ohio 

818  000 

6  479 

311  621 

1676 

809  945 

5  092 

Indiana      .    .    . 

195  000 

784 

194  216 

271 

193  946 

1687 

Illinois  .... 

257000 

55 

256  945 

1500 

266  445 

2500 

Michigan    .    .    . 

91000 

2  008 

88  992 

488 

88  509 

1458 

Wisconsin .    .    . 

96  000 

5097 

90  908 

200 

90  703 

487 

Minnesota .    .    . 

25000 

1082 

28  968 

— 

23  968 

104 

Iowa      .    .    >    . 

76  000 

67 

75  938 

— 

76  933 

600 

liGssoari    •    .    . 

109  000 

— 

109000 

284 

108  766 

8  344 

Kansas  .... 

20100 

2 

20  098 

- 

20  098 

2080 

California  .    .    . 

15  700 

— 

15  700 

— 

15  700 

— 

Other  States  and 

Territories  .    . 
Total     .... 

167  857 

"^ 

167  857 

*^ 

167  867 

91057 

2  850  602 

86724 

2  768  878 

104  948 

2  658  936 

178  895 
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Greneral  of  the  State,  circular  letters  were  forwarded  them,  asking 
for  the  best  estimate  which  they  could  make.  About  1000  such 
letters  were  sent  in  all,  to  which  about  350  answers  have  been  re- 
ceived. In  some  cases  full  records  were  thus  obtained,  and  in  most 
cases  where  answers  were  received,  the  estimates  kindly  communi- 
cated seem  entitled  to  great  reh'ance.  The  number  of  troops  whose 
nativities  are  derived  from  these  sources  are  separately  indicated  in 
the  table ;  and  in  the  last  column  is  given  the  number  of  volunteers 
firom  each  State  whose  nativities  could  not  be  obtained  at  all. 


TABLE    II.  —  (^Continued.^ 
General  Summary  of  JErdistments. 


White 

BMnllst. 

DUbrsBt 

NMMttot  afawMl^  obtahied 

NatiTi- 

state 

SoUUm 

meate 

White 
SoldlMfl 

tiMQoe 
obtftiawl 

Reeofrded 

miiii>- 
t«i 

Total 

Maine     .    .    . 

64  009 

9800 

54  800 

52  325 

.. 

62  325 

2  475 

N.  Hampshire. 

83  303 

5500 

27  800 

26  832 

- 

26  882 

968 

Vermont     .    . 

82  072 

5  800 

26  800 

24  072 

2  728 

26  800 

- 

Maflsachasetts . 

120  479 

15  000 

16  700 

105  500 
54  900 

49  776 

21  093 

70  869 

84  631 
718 

R.  L  and  Conn. 

71633 

41318 

12  864 

54182 

New  York  .    . 

894  874 

57100 

337  800 

230  267 

8142 

233  409 

104  391 

New  Jersey .     . 

67  859 

8100 

59  300 

18  875 

- 

18  875 

40  425 

Pennsylvania  . 

819  288 

47  800 

271500 

77  425 

54  943 

132  368 

139182 

Delaware    .    . 

11131 

1100 

10  000 

— 

- 

- 

10  000 

Maryland    .     . 

33  387 

5  500 

27  900 

7  337 

- 

7  337 

20  563 

Dist.  ofColom. 

12  361 

400 

12  000 

- 

- 

— 

12  000 

West  Virginia 

81787 

8  500 

23  300 

17  562 

3  541 

21103 

2  197 

Kentucky 

51142 

8000 

43100 

19  956 

23  145 

43100 

- 

Ohio  .    . 

804  858 

45  000 

259  900 

108  288 

87  670 

195  858 

64  042 

Indiana  . 

192  408 

36  000 

156  400 

118  254 

19  362 

137  616 

18  784 

Illinois   . 

252  945 

36  000 

216  900 

188  832 

- 

188  832 

28  068 

Michigan 

87  056 

15100 

72  000 

23  322 

37  859 

61  181 

10  819 

Wisconsin  . 

90  266 

10  800 

79  500 

55136 

55136 

24  364 

Minnesota  . 

23  864 

3  900 

20  000 

18  056 

- 

18  056 

1944 

Iowa .    .     . 

75  333 

18  700 

56  600 

54  611 

- 

54  611 

1989 

Missouri 

100  422 

15  000 

85  400 

68  259 

27  141 

85  400 

— 

Kansas  .    . 

18  018 

1200 

16  800 

11411 

- 

11411 

6  389 

California  . 

15  700 

— 

15  700 

- 

— 

— 

15  700 

Other   States 

and  Terr's 

76  300 

" 

76  300 

3159 

"" 

3  159 

73  141 

Total      .    , 

• 

2  480  040 

370  000 

2110  200 

1  205  072 

293  388 

1  498  460 

611740 
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4.  JResvits  and  Inferences  regarding  Nativities  of  the  Volunteer 

Army. 

The  numbers  in  the  last  column  of  Table  II.  have  been  dis- 
tributed among  tlie  diiferent  nativities  in  the  proportions  of  those 
troops  from  the  same  State  whose  nativities  were  obtained^  except- 
ing for  Massachusetts,  where  the  proportion  deduced  from  officers' 
estimates  was  used,  inasmuch  as  the  small  number  of  recorded  na- 
tivities belonged  to  regiments  of  a  different  character,  and  for  New 
Jersey.  For  Delaware  and  the  District  of  Columbia,  in  neither 
of  which  any  nativities  were  recorded,  the  distribution  was  made 
according  to  the  combined  ratios  resulting  from  the  recorded  nativ- 
ities in  Pennsylvania,  Maryland,  and  West  Virginia.  And  finally, 
for  California  and  the  troops  classed  as  from  ^^  other  States  and 
Territories,"  the  distribution  was  adopted  which  results  from  the 
remainder  of  the  statistics,  so  that  the  proportions  for  the  total 
armies  are  not  affected  thereby. 

It  will  be  readily  perceived  that  the  principles  adopted  are  such 
as  to  lead  to  an  underestimate  of  the  American  element,  by  applying 
the  relative  nativities  of  troops  recruited  during  the  latter  part  of 
the  war  to  the  unregistered  soldiers  who  volunteered  at  the  out- 
break of  the  struggle.  Still,  as  it  is  clearly  out  of  the  question  to 
form  any  trustworthy  numerical  estimate  of  the  influence  of  this 
mode  of  estimation,  it  seems  the  better  course  to  give  the  resultant 
figures,  after  calling  attention  to  this  source  of  inaccuracy  in  the 
inferences. 

We  thus  arrive  at  the  following  table  of  nativities  for  the  volun- 
teers from  the  several  States,  the  colored  troops  being,  of  course, 
omitted,  as  also  the  navy,  and  the  92  000  volunteers  firom  States 
and  Territories  not  here  considered.  The  word  "  volunteers  "  is 
here  used  in  the  official  signification,  as  denoting  the  citizen  soldiery 
in  distinction  from  regular  soldiers,  and  not,  as  in  a  subsequent 
chapter,  in  distinction  firom  recruits. 
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TABLE    III. 


Nativities  of  United  States  Volunteers. 


Native 
Americans 

SI 

1 

^ 

I 

III 

Maine     .    .    . 

48185 

8  217 

779 

1971 

244 

454 

^ 

54  800 

New  Hampehirc 

19  759 

2  862 

1147 

2  699 

952 

881 

- 

27  800 

Vcnnont     .    . 

22  037 

2  718 

825 

1289 

86 

208 

142 

26  800 

MuMichusetts . 

79  560 

2  917 

2  806 

10  007 

1876 

1591 

7  243 

105  500 

R.  L  and  Conn. 

87  190 

1697 

2284 

7  657 

2  919 

2129 

1074 

54  900 

New  York  .    . 

208  022 

19  985 

14  024 

51206 

86  680 

11555 

728 

337  800 

New  Jersey .    . 

85  496 

2  692 

2  491 

8880 

7  837 

2  051 

353 

59  300 

Pennflylvania  . 

222  641 

1889 

8  503 

17  418 

17  208 

8  582 

5  859 

271500 

Delaware    .    . 

8  806 

45 

127 

582 

621 

180 

189 

10  000 

Maryland    .    . 

22  485 

155 

408 

1400 

8  107 

400 

— 

27  900 

Dist-ofColam. 

9967 

54 

152 

698 

746 

156 

227 

12  000 

West  Viiginia 

21111 

35 

248 

550 

869 

284 

203 

23  300 

Kentucky    .    . 

88  988 

67 

117 

1803 

1943 

181 

501 

43100 

Ohio  .         .    . 

219  949 

1589 

2  619 

8129 

20  102 

3149 

4  363 

259  900 

Indiana  .    .    . 

141454 

760 

1248 

3  472 

7190 

1874 

902 

156  400 

Illinois   .    .    . 

168  988 

4  404 

5  953 

12  041 

18140 

7  379 

- 

216  900 

Michigan     .     . 

54  830 

3136 

1310 

3  278 

3  534 

1251 

4  661 

72  000 

Wisconsin  .     . 

47  972 

3  371 

3  703 

3  621 

15  709 

5  124 

— 

79  600 

Minnesota  .    . 

11977 

1371 

614 

1140 

2  715 

2  183 

- 

20  000 

Iowa  .... 

48  686 

995 

1015 

1436 

2  850 

1618 

- 

56  600 

Missouri      .    . 

46  676 

359 

761 

4  362 

30  899 

2  343 

— 

85  400 

Kansas   .    .    . 
Grand  Total    . 

13  493 

269 

429 

1082 

1090 

437 

— 

16  800 

1  523  267 

53  532 

45  508 

144  221 

176  817 

48  410 

26  445 

2  018  200 

To  compare  these  proportions  with  those  existing  in  the  popula- 
tion, Table  IV.  has  been  prepared,  showing  the  numbers  which 
would  have  been  found  for  each  nativity,  had  no  enlistments  taken 
place  except  from  those  who  were  inhabitants  of  the  United 
States  in  1860,  and  had  those  of  every  nativity  enlisted  in  the 
same  ratio. 

This  is  the  only  comparison  of  the  kind  which  existing  statistics 
permit,  but  it  fails  of  perfect  applicability,  for  the  reason  that  the 
numbers  of  the  military  population  of  foreign  birth  had  increased 
through  immigration  during  the  subsequent  five  years  by  about 
280  000. 
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TABLE    IV. 

Distribution  of  United  States  Volunteers  according  to  the  Nativities 

of  the  Population,  in  1860. 


^3 

Plao  of  KnHtniwint 

i.< 

^1 

xa 

-a 

1 

OB 

1 
ll 

0*8 

^J3 

MAine 

ftlSM 

16SS 

234 

1337 

34 

IS2 

4 

54800 

New  Hampshire 

26012 

382 

195 

1088 

35 

88 

- 

27800 

VennoDt     .    . 

24  009 

1345 

139 

1149 

19 

136 

8 

26800 

Massachusetts. 

8S0SS 

2338 

2060 

16017 

860 

II60 

32 

105  500 

R.  L  and  Conn. 

44  480 

527 

1344 

7124 

824 

586 

5 

54900 

New  York  .    . 

249  759 

4  873 

9  346 

43  911 

22  591 

7801 

19 

337800 

New  Jersey 

48041 

104 

1454 

5686 

3097 

917 

I 

59  800 

Pennsylvania  . 

2S0478 

332 

4435 

19  242 

13173 

8832 

8 

271500 

Delaware    .    . 

8988 

4 

175 

644 

139 

60 

- 

10  000 

Maryland    .    . 

2S707 

18 

229 

1345 

2373 

227 

I 

27  900 

Dist  of  Colom. 

9535 

12 

203 

1433 

643 

172 

2 

12  000 

West  Virginia 

22  652 

7 

76 

305 

194 

66 

- 

23  300 

Kentucky    .     . 

40  297 

29 

211 

1043 

1276 

242 

2 

43100 

Ohio  .... 

222  852 

799 

3  691 

8  671 

18984 

4879 

24 

259  900 

Indiana  .     .    . 

142  593 

370 

1087 

2862 

7  793 

1662 

33 

156  400 

Illinois   .    .    . 

175  583 

2562 

5  313 

11145 

16  647 

5  552 

98 

216  900 

Michigan     .     . 

57  418 

3568 

2  518 

2  939 

3  793 

1761 

8 

72  000 

Wisconsin  .    . 

51045 

1865 

3138 

5134 

12  729 

5585 

4 

79  500 

Minnesota  .    . 

13  066 

947 

409 

1515 

2172 

1890 

1 

20  000 

Iowa  .... 

47  689 

698 

968 

2358 

3239 

1646 

2 

56  600 

Missouri      .    . 

72  509 

226 

804 

3  490 

7105 

1251 

15 

85  400 

.  Kansas  .     .    . 
Grand  Total    . 

14  796 

156 

221 

614 

682 

310 

21 

16  800 

1660  068 

22  695 

38  250 

139052 

118  402 

39  455 

278 

2  018  200 

Another  fi*aitftil  source  of  apparent  excess  of  the  foreign  element 
in  the  army  is  to  be  found  in  the  large  number  of  foreigners,  y/ho^ 
attracted  by  the  large  local  bounties  frequently  offered,  enlisted  for 
the  purpose  of  obtaining  the  bounty-money,  and  then  deserted 
without  serving.  It  is  beyond  question  that  cases  were  of  not  rare 
occurrence  where  the  same  person  enlisted  very  many  times,  secur- 
ing bounty  in  each  case,  and  being,  of  course,  recorded  every  time 
as  a  new  volunteer.^ 

1  **  As  soon  as  large  heal  bounties  were  offered  and  paid  in  advance,  a  set  of  desperate 
duvacters  presented  themselves,  who  would  enlist  and  *jump*  bounties  as  often  as  oppor- 
tanities  presented.    A  man  now  in  the  Albany  penitentiary,  undergoiog  an  imprisoniMOt 
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The  recorded  number  of  deserters  was  268  530,  although  the 
Provost  Marshal  General  considers  that  about  one  fourth  of  these 
were  subsequently  accounted  for.^  More  than  76  000  were 
arrested,  but  probably  as  many  as  125  000  different  enKstments 
failed  to  yield  soldiers  to  the  army,  although  they  led  to  their  entry 
upon  the  official  records. 

In  this  connection  it  may  not  be  amiss  to  quote  the  words  of 
General  Fry : '  — 

'*  It  appears  beyond  dispute  that  the  crime  of  desertion  is  espe- 
cially characteristic  of  troops  from  largo  cities,  and  of  the  districts 
which  they  supply  with  recruits.  The  ratio  per  thousand  of  deser- 
tions to  credits  throughout  the  loyal  States  is  62.51.     .     .     . 

^*  It  is  probable  that  a  more  minute  examination  of  the  statistics 
of  the  army  than  has  yet  been  made,  would  reveal  the  fact  that 
desertion  is  a  crime  of  foreign,  rather  than  native  birth,  and  that 
but  a  small  proportion  of  the  men  who  forsook  their  colors  were 
Americans.  It  is  a  notorious  circumstance  that  the  great  mass  of 
the  professional  bounty-jumpers  were  Europeans.  In  general,  the 
manufacturing  States,  as,  for  instance,  Massachusetts,  Connecticut, 
Rhode  Island,  New  York,  and  New  Jersey,  rank  high  in  the  column 
of  desertion  ;  and  this  result  is  to  be  attributed  not  only  to  the  fact 
that  such  States  are  dotted  with  towns  and  cities,  but  to  the  second- 
ary &ct  that  these  towns  and  cities  are  crowded  with  foreigners. 
The  respectable  and  industrious  part  of  this  population  did,  indeed, 
produce  a  mass  of  faithful  troops  ;  but  with  these  were  mixed  a 
vast  number  of  adventurers  unworthy  of  any  country,  who  had  no 
affection  for  the  republic,  and  only  enlisted  for  money." 

To  sum  up  the  results  of  this  investigation,  we  find  that  of  the 
2  018  000  different  white  volunteers  recorded  from  the  loyal  States 
exclusive  of  the  Pacific  Coast,  about  1  523  000  were  probably 
native  Americans,  while  an  equable  representation  of  the  population 
of  these  States  in  1860  would  have  given  1  660  000  native  Ameri- 
cans. But  this  takes  no  account  either  of  the  normal  immigra- 
tion subsequent  to  that  date,  nor  of  the  number  of  unarrested 
deserters  which  would  alone  have  made  these  numbers  equal, 
and  which  chiefly  consisted  of  foreigners.  Any  attempt  to  allow 
for  these  influences  alone  could  not  fail  to  show  as  large  a  pro- 
portion of  natives  in  the  ranks  of  the  army,  as  in  the  military  pop- 
ulation remaining  at  home.  The  proportion  of  native  Americans 
among  the  officers  was  of  course  much  larger  than  this. 

of  four  yean,  confeaaed  to  having  *  jumped  the  bounty '  thirty-tun  timei.*^—PfWo»t  HarthcU 
QmeraV»  R^fort,  p.  1^3 
liWdLp-SO.  S/M(lp.76. 


CHAPTER  III. 

AGES  OF  VOLUNTEERS. 

1.   Introductory. 

On  taking  charge  of  the  Statistical  Department  of  the  United 
States  Sanitary  Commission,  in  August,  1864,  it  was  found  that 
considerable  progress  had  been  made  in  collecting  the  ages  of  the 
soldiers  of  our  volunteer  regiments,  —  an  investigation  which  had 
been  suggested  and  commenced  by  Mr.  Elliott,  the  accomplished 
and  skilful  statistician,  who,  not  very  long  before,  had  relin- 
quished the  direction  of  this  Bureau  of  the  Commission. 

Although  the  best  use  to  be  made  of  the  materials  appeared 
somewhat  uncertain,  it  did  not  seem  proper  to  discontinue  in- 
quiries already  so  far  advanced  ;  and  the  large  experience  of  Mr. 
Elliott  in  matters  connected  with  vital  statistics  gave  assurance 
that  valuable  as  well  as  interesting  results  were  likely  to  be 
deduced  from  a  thorough  study  of  these  data. 

The  collection  of  these  materials  was  therefore  continued  and 
completed,  by  means  of  the  muster-rolls  on  file  at  the  War  De- 
partment in  Washington,  to  which  access  was  courteously  af- 
forded by  Greneral  E.  D.  Townsend,  Acting  Adjutant-General,  and 
Colonel  Samuel  Breck,  who  was  in  charge  of  the  rolls.  Tables 
have  thus  been  formed  for  twenty-seven  States,  Territories,  or  geo- 
graphical groups,  exhibiting  the  number  of  men  at  each  year 
of  age  in  the  volunteer  organizations,  at  the  time  of  their  mus- 
ter into  the  service  of  the  United  States.  The  officers  are  tabu- 
lated as  a  distinct  class;  and  the  three  arms  of  the  military 
service  —  infantry,  cavalry,  and  artillery  —  have  been  treated 
separately. 
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The  original  collection  of  the  materials  was  principally  made 
by  M.  T.  J.  O'Connell,  imtil  lately  the  efficient  and  accurate 
chief  clerk  of  the  Statistical  Department,  and  was  completed  by 
Mr.  E.  A.  Wilson,  prior  to  the  order  of  Mr.    Secretary  Stanton 
debarring  the  Sanitary  Commission  from  access  to  the  archives. 
The  greater  part  of  the  computations  has  been  performed  by  Mr. 
Stockwell   alone,  with  great  care,  perseverance,  and  ability. 
The  recruits  who  joined  these  original  regiments  after  their 
first  organization  and  acceptance  into  the  national  service  are 
not  included ;  and  the  limits  of  the  investigation  have  excluded 
all  drafted  men,  substitutes,  etc.    Moreover,  many  regiments  be- 
longing within  these  limits  are  omitted,  because  organized  since 
the  collection  of  the  data  for  the  States  to  which  they  belong ; 
but  the  number  of  these  is  comparatively  small,  and  inadequate 
to  exert  any  sensible  effect  upon  the  results.    The  degree  of  com- 
pleteness may  be  seen  by  the  following  table,  which  shows  the 
number  and  date  of  the  latest  regiment  included  in  the  collection. 


Arbuts 

2d  Infantry, 

latest. 

Mississippi      Marine 

jBrig. 

only  organ'n. 

Cilifornia 

4th 

1862,  Feb. 

Missouri         34th  Infantry 

1862,  Dec. 

CooaectiaU 

38th       " 

1862,  Nov. 

Nevada           1st 

« 

1864,  June. 

Bdawire 

Sd         " 

1861,  Dec 

N.  Hampshire  18th 

(( 

1864,  Sept. 

Qnoii 

131st     " 

1864,  June. 

New  Jersey     25th 

(( 

1862,  Sept 

laiiant 

115th    " 

1863,  Aug. 

N.  Mexico      4th 

f( 

1863. 

Ion 

48th      " 

1865. 

New  York      177th 

«( 

1863,  June. 

Knay 

15th      " 

1863. 

Ohio               128th 

«« 

1863,  Aug. 

KcQtaekj 

52d 

1864. 

Pennsylvania  155th 

« 

1863,  Jan. 

Udsitna 

N.  0.  Vols. 

1864,  May. 

Rhode  Island  12th 

tt 

1862,  Oct 

Mime 

SSth  Infantry 

1864. 

Tennessee       8th 

It 

1864. 

MiiTlaiid 

10th      " 

1864,  June. 

Vermont         16th 

II 

1862,  Oct 

Urn, 

69th      " 

1864,  July. 

W.Virginia  15th 

€1 

1862,  Sept 

'Utagin 

27th      " 

1864,  Aug. 

Wash.  Terr.  1st 

II 

only  reg't 

Vaaeiocm 

10th      " 

1864,  Aug. 

Wisconsin      53d 

M 

1864 

The  total  number  of  Tolunteers  whose  ages  have  thus  been 
inTestigated  is  1049457,  of  whom  1012273  were  enlisted  men, 
and  37 184  were  commissioned  officers.  All  except  1^  per  cen- 
tum (.01495)  of  the  men,  and  3^  per  centum  (.0331)  of  the  offi* 
cere,  were  between  the  ages  of  18  and  46  years  at  the  date  of 
their  enlistment  or  commission.  Those  bejond  these  limits  have 
not  been  included  in  the  determination  of  the  general  formulas, 
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80  that  these  depend  upon  the  statistics  of  ages  for  1 032  600  men, 
of  whom  35  953  were  commissioned  oflficers.* 

The  results  have  proved  amenable  to  law  in  a  higher  degree 
than  I  had  ventured  to  anticipate.  Residual  discordances  exist, 
of  course,  between  the  numbers  for  each  year  of  age,  as  derived 
from  the  tabulated  records,  and  those  indicated  by  the  general 
formulas  deduced  from  the  whole  series;  yet  where  these  dis- 
cordances attain  any  essential  magnitude,  they  may  almost  in- 
variably be  made  to  yield  instructive  and  useful  information. 

The  results  attained,  for  that  portion  of  the  population  who 
thus  rushed  to  the  field  at  their  country's  call,  naturally  suggest 
analogous  inquiries  regarding  the  white  male  population  of  the 
United  States,  and  especially  relative  to  the  population  of  that 
portion  of  the  country  which  furnished  the  volimteers  under  con- 
sideration. And  it  was  not  until  after  many  unavailing  efforts 
to  obtain  information  as  to  the  distribution  of  our  population  by 
ages,  that  the  great  deficiency  of  our  knowledge  of  the  facts  and 
laws  relative  to  this  very  important  subject  became  manifest. 

The  only  published  attempt,  of  which  I  am  aware,  to  classify  the 
population  of  the  United  States  according  to  years  of  age  is  very 
crude,  and  the  method  pursued  yields  results  quite  at  variance 
from  the  truth.  The  only  trustworthy  facts  are  contained  in  the 
summaries  of  the  census-returns ;  and  the  groups  into  which  the 
population  is  there  divided  are  altogether  too  large  to  permit  the 
desired  laws  to  be  deduced  with  ease.  It  is  earnestly  to  be  hoped 
that  in  future  census-publications  tlie  groups  may  be  so  made  as 
to  include  intervals  of  age  not  greater  than  five  years. 

It  thus  became  important,  if  only  for  the  sake  of  comparison 
between  the  ages  of  the  volunteer  troops  and  that  of  the  popula- 
tion whence  they  sprung,  to  subject  the  census  of  1860  to  a  simi- 
lar discussion.  And  I  cannot  but  think  that  the  results  elicited 
might  be  advantageously  employed,  so  far  as  they  apply  and 
extend,  for  the  life-tables  of  our  insurance  and  annuity  offices. 
The  life-curve  for  our  American  population  is  clearly  diverse 
from  the  curve  on  which  the  present  English  tables  are  based ; 

*  The  prescribed  limits  of  miHtarj  age  at  the  commencement  of  the  rebellion  were 
IS  and  45  years ;  but  the  large  proportional  number  at  the  age  of  45  seems  to  indicate 
that  the  law  was  so  interpreted  as  to  permit  the  acceptance  of  yolantocrs  whose  age  at 
their  last  birthday  did  not  exceed  45  years. 
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and  it  is  a  source  of  regret  that  the  proper  limits  of  the  present 
inTestigation  forbid  its  extension  into  the  tempting  fields  of  in- 
quiry which  their  comparison  suggests. 

The  fact  which  first  attracts  attention  among  the  results  of  this 
research  is  the  marked  diversity  between  the  distribution  pf  the 
ages  of  officers  and  that  of  the  enlisted  men.  Each  follows  a 
clearly  manifest  law  ;  in  each  case  the  law  is  deducible  with  close 
approximation  to  the  truth  ;  so  also  is  the  law  governing  the  ages 
of  oar  population  ;  yet  each  of  the  three  is  utterly  difierent  from 
the  other  two.  The  sources  of  the  diversity  may  well  be  made 
the  object  of  careful  research,  and  not  without  a  reasonable  prob- 
ability of  useM  results.  Certain  discordances  between  the  re- 
corded and  the  computed  numbers  for  a  few  particular  ages  will 
be  considered  hereafter. 

2.  Ages  of  the  JSrdisted  Men. 

The  grand  total  of  the  rank  and  file  of  the  volunteers  whose 
ages  are  included  in  this  discussion  is  shown  in  the  following 
tabular  view,  which  exhibits  the  recorded  age  at  last  birthday  for 
the  entire  number ;  although,  as  already  stated,  those  under  18 
or  over  45  (last  birthday),  15  626  in  all,  have  been  excluded 
firom  the  general  discussion.  These  excluded  cases  represent  two 
cUsses,  viz.  the  boys,  chiefly  dnunmers,  musicians,  &c.,  and  the 
men  who,  although  past  the  legal  age,  were  so  sturdy  or  earnest 
that  the  enrolling  officers  did  not,  at  that  time  of  great  national 
peril,  feel  justified  in  insisting  on  an  absolute  compliance  with 
the  legal  qualifications. 

In  the  column  entitled  ^^  Miscellaneous  "  are  included  all  those 
organizations  which  do  not  belong  strictly  within  the  three  prin- 
cipal arms  of  the  military  service,  such  as  Engineers,  Sharpshoot- 
ers, Mounted  Infantry,  Coast  Ouards,  Marine  Brigades,  &c.^  to- 
gether with  a  few  regiments  or  battalions  for  which  the  statistics 
were  received  after  the  special  computations  for  Infantry,  Cavalry, 
and  Artillery  had  been  completed,  so  that  their  incorporation  with 
these  would  have  required  a  repetition  of  the  calculations  without 
producing  any  essential  change  in  the  result. 

3 
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TABLE    I. 

Clasnfied  Summary  of  ErdUted  Volunteers. 


k.S = 

atlut 
birthdAj. 

ACTUAL  NUMBKR  OF  MEN. 

Total 
ateaebTwr 

OfBfB. 

Inihatqr. 

OftTftliy. 

ArtUtoxy. 

MlfetUMMOiu. 

18 

118 

5 

0 

9 

127 

14 

288 

15 

2 

25 

830 

IS 

686 

49 

21 

67 

778 

16 

2058 

232 

61 

412 

2758 

17 

4658 

638 

226 

908 

6425 

18 

103420 

15013 

5400 

9642 

133175 

19 

71226 

9767 

3439 

5783 

90215 

20 

56238 

7864 

2627 

4329 

71058 

21 

75978 

12081 

4416 

4661 

97136 

22 

57485 

9096 

8107 

8703 

73391 

28 

48954 

7806 

2759 

8198 

62717 

24 

40852 

6361 

2168 

2719 

52095 

25 

86383 

5724 

2012 

2507 

46626 

26 

81292 

4831 

1768 

2352 

40243 

27 

26369 

4192 

1505 

2220 

34286 

28 

27196 

4318 

1525 

2273 

85312 

29 

18833 

2845 

1087 

1748 

24518 

80 

21937 

8251 

1213 

1959 

28360 

81 

12814 

2033 

796 

2301 

17954 

82 

17038 

2450 

931 

1548 

21967 

88 

18678 

1950 

758 

1598 

17979 

84 

12004 

1679 

724 

1333 

15740 

85 

14558 

2130 

836 

1456 

18980 

86 

10437 

1541 

702 

1377 

14057 

87 

8782 

1268 

477 

1293 

11820 

88 

10025 

1416 

579 

1320 

13846 

89 

7200 

979 

416 

1001 

9596 

40 

10886 

1441 

649 

1019 

13995 

41 

5634 

822 

820 

659 

7435 

42 

8369 

1199 

585 

826 

10929 

43 

7900 

1079 

533 

828 

10340 

1 

44 

12274 

1851 

796 

1149 

16070 

45 

5509 

954 

289 

260 

7012 

46 

787 

105 

45 

80 

967 

47 

641 

74 

84 

63 

712 

48 

532 

73 

31 

63 

699 

49 

854 

60 

17 

88 

469 

50  & 

1942 

208 

68 

153 

2366 

over. 
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Tlie  relative  excess  of  the  numbers  at  certain  particular  ages, 
and  the  corresponding  defect  at  others,  strikes  the  attention  at 
the  first  glance.     To  the  former  class  belong  the  ages,  21  years, 
most  years  divisible  by  5  (excepting  20  and  45),  and  those  divisi- 
ble by  2;  to  the  latter  class  belong  most  of  those  years. of  age 
whose  last  digit  is  1  or  9.     By  determining  the  general  law  of 
distribution,  we  may  obtain  the  measure  of  this  excess,  and  thus 
throw  light  upon  the  origin  of  these  discordances. 
The  following  facts  are  also  manifest,  or  readily  deducible :  — 
Of  the  whole  number,  1012273,  about  1  per  centum  (.0102), 
were  below,  and  a  little  more  than  one  half  as  many  (.0052)  were 
above,  the  limits  of  military  age,  interpreted  as  between  the  ages 
18  and  46. 

Of  the  number  996  647,  within  these  limits,  —  ^ 

The  average  age  at  last  birthday  is        ...        .     25.3250 
The  average  age  at  time  of  enlistment  is    .        .        .        25.8083 
The  age  above  and  below  which  the  numbers  are  equal  is  23.477 
There  were  of  the  age  18  years  ....    13.27  per  cent, 
under  21  years     ....        29.52       " 
under  25  years         ....    68.34       " 
under  30  years     ....        76.57       " 
The  very  close  accordance  of  the  proportional  numbers  for  the 
total  force  of  about  a  million  of  men  from  all  the  loyal  States,  with 
those  deduced  *  by  Mr.  Elliott  for  less  than  51 000  men  from  the 
single  State  of  Massachusetts,  is  very  striking.     Tables  for  the 
indiridual  States  and  groups  of  States,  herewith  presented,  unite 
in  corroborating  the  inference  that  this  distribution  is  due  to  no 
special  local  influences,  but  to  a  general  and  overruling  law,  which 
varies  but  slightly  through  widely  distant  regions  of  our  country, 
and  seems  scarcely  affected  by  any  influences  dependent  upon 
immigration  from  abroad. 

This  law,  which  was  found  by  Mr.  Elliott  to  hold  good  also  for 
the  Massachusetts  troops,  shows  the  number  of  volunteers  (en 
listed  men,  not  including  officers)  at  each  successive  year  of  age 
to  form  a  series  of  which  the  first  dijBferences  are  in  geometrical 
progression. 
When  the  ratio  of  this  geometrical  progression  is  unity,  the 

•  "Om  the  Military  Statistics  of  the  United  States  of  America,"  Proceedings  of  the 
iBtemational  Statistical  Congress,  V  Session,  1863,  p.  32. 


96  Aosor 


Wcyiinfp  mHauBoal :  vbot,  as  in  the  present  case, 
h  u  lem  dan  nnirr.  vv  ha^e  a  decretsiBr  lale  of  diange. 

Let  tihis  n&o  be  deiwuftil  br  i,  and  the  nuniber  of  mm  at  any 
gir«A  year  of  age  be 

^  =  h^€{l-k)k^  (1) 

» ibat  die  total  number  at  and  ov^er  that  age  vill  be 

iU  =  *-*«  +  '*'  (2) 

in  vfaiA  n  denotes  the  excess  of  the  age  above  18  years,  at  which 


%  =  «  +  «• 
The  eonstants  «,  i,  e,  A  are  to  be  detomined,  and  we  haTe 

jz,=€  (1  -1/,       ^^=cA-  (1  —ky,        4.^.=e4"  (!-*■)» 


i'=/r~  (8) 

wfaidi  enables  ns  to  determine  h  from  the  most  oonTenient  equi- 
distant portions  of  the  series. 

The  Tariati<Ni  ct  the  fundamental  equation  (2)  gires  for  any 
change  in  the  xalues  of  the  constants 

iiw  =  ifl  — »i*  +  4*if  +  »c4— »i*,  (4) 

by  means  of  which,  after  an  approximate  xalue  of  A  has  been 
deduced  from  (3),  and  corresponding  xalues  of  a,  J,  e  derived 
from  the  numerical  data  for  any  four  years,  the  corrected  values 
of  all  four  constants  may  be  derived  by  the  method  of  least 


The  total  number  up  to  any  given  age,  or  the  definite  sum  from 
a^  to  IT. ,  is  evidently 

H-^  =  hn  +  c{l-ir)  =  X:'  (5) 

•othat 

--  +  i*"  =  J(<^-5:x) 
or  by  (2) 

=  J(^-«).  (6) 

Since  the  numerical  values  deduced  from  the  tables  belong  not  to 
the  age  n  years,  but  to  that  age  which  corresponds  to  the  average 
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for  all  the  individuals  between  n  and  n  -|- 1  years,  the  constants 
deduced  hold  good  also  for  the  series  of  these  mean  ages ;  the 
saccessive  annual  arguments  being  really  at  intervals  differing 
dightly  from  one  year. 

The  age  t  corresponding  to  this  average  may  be  deduced  for 
any  year  with  sufficient  accuracy  for  all  practical  purposes,  by  put- 
ting n=s.t  in  the  first  member  of  equation  (6),  and  using  in  the 
last  member  the  value  of  8^^^  instead  of  8^ ,  which  gives 

Similarly  we  may  find  the  age  corresponding  to  the  average  for 
any  period  of  years.  For  this  purpose  we  replace  8^^^  in  the  last 
member  of  the  equation  (7)  by 

and  the  corresponding  value  of  t  is  the  age  equivalent  to  the 
arerage  of  the  period  included  between  n  and  n'. 

Proceeding  as  above  described,  and,  after  the  first  approximate 
determination  of  A,  a,  i,  Cj  from  four  conveniently  situated  and 
equidistant  observed  values  of  8^ ,  obtaining  improved  values  for 
all  four  constants  by  the  method  of  least  squares,  the  formulas 
derived  from  the  grand  total  of  all  the  enlisted  men  of  military 
age  as  presented  in  Table  I.  are  these,  which  express  the  relative 
numbers  for  every  ten  thousand  :  — 

x^=:  +77.04    +  1156.0  •  0.85362* 

8^  =  2102.8  —  77.04  n  +  7897.2  •  0.85862*. 

With  these  values  the  fourth  and  seventh  columns  of  Table  IE. 

W  computed,  the  third  and  sixth  columns  showing  the  "  ob- 
*  seired,"  or  recorded  numbers,  reduced  to  the  same  scale ;  and 

the  fifth  and  eighth  colunms  exhibiting  the  discordances  between 

the  calculated  and  observed  values. 

These  discordances,  although  in  one  sense  regular,  inasmuch  as 
the  larger  ones  are  apparently  not  the  result  of  so-called  accident, 
or,  in  other  words,  of  the  use  of  numbers  insufficient  to  eliminate 
discordances  of  no  palpable  significance,  are  in  another  sense 
markedly  devoid  of  regularity,  inasmuch  as  the  positive  and  neg^ 
ative  signs  alternate  freely,  and  no  decided  indication  seems  to 
exist  of  a  systematic  deviation  of  the  general  formula. 
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TABLE    II. 
Grand  Total  of  Unlisted  Men, 


UrthdJkj. 

Nimbtr. 

Proportkm 

giTVE 

OlMorrwl. 

atandoTor 

laC*. 

CaloolatecL 

Dlflnvnoo. 
(0.  — 0.) 

Propo 
at  gin 

Obforred. 

irUon 
uago. 

Calculated. 

IXfliiroDoa. 
(C.  —  0.) 

18 

127 

14 

880 

15 

778 

16 

2758 

17 

6425 

18 

183475 

10000 

10000 

0 

1389 

1233 

-106 

19 

90215 

8661 

8767 

+106 

905 

1064 

+  159 

20 

71058 

7756 

7708 

-  53 

713 

919 

+206 

21 

97136 

7048 

6784 

-259 

975 

796 

-179 

22 

73891 

6068 

5988 

-  80 

736 

691 

-  45 

28 

62717 

5382 

6297 

-  35 

629 

601 

-  28 

24 

52095 

4708 

4696 

-  7 

523 

524 

+  1 

25 

46626 

4180 

4172 

-  8 

468 

460 

-  8 

26 

40243 

3712 

8712 

0 

404 

403 

-  1 

27 

84286 

3308 

3309 

+  1 

844 

855 

+  11 

28 

35312 

2964 

2954 

-  10 

854 

815 

-  39 

29 

24518 

2610 

2641 

+  31 

246 

280 

+  34 

1 

80 

28860 

2364 

2361 

-  3 

285 

250 

-83 

1 

81 

17954 

2079 

2111 

+  82 

181 

226 

+  44 

82 

21967 

1898 

1886 

-  12 

221 

203 

-  18 

88 

17979 

1677 

1683 

+  6 

181 

185 

+  4 

84 

15740 

1496 

1498 

+  2 

158 

169 

+  11 

85 

18980 

1838 

1329 

-  9 

191 

156 

-  85 

86 

14057 

1147 

1173 

+  26 

141 

144 

+  3 

87 

11820 

1006 

1029 

+  23 

118 

134 

+  16 

88 

13346 

888 

895 

+  7 

133 

126 

-  7 

89 

9596 

755 

769 

+  14 

96 

118 

+  22 

40 

18995 

659 

651 

-  8 

141 

112 

-  29 

41 

7485 

618 

539 

+  21 

74 

107 

+  83 

42 

10929 

444 

432 

-  12 

109 

103 

-  6 

48 

10840 

835 

329 

-  6 

104 

99 

-  5 

44 

16070 

281 

230 

-  1 

161 

96 

-  65 

4ft 

7012 

70 

134 

+  64 

70 

93 

+  23 

46 

967 

47 

712 

48 

699 

49 

469 

60A 

2866 

orer. 

* 
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The  tmstworthiness  of  the  equations  from  which  the  ^^  calcu- 
lated" numbei*s  in  this  table  are  derived  will  be  readily  esti- 
mated upon  inspection  of  the  two  columns  which  exhibit  the 
difference  between  the  calculated  and  observed  numbers  at  th^ 
different  years  of  age ;  and  the  substitution  of  the  numerical 
values  of  the  constants  in  equations  (6)  and  (7)  enables  us  to 
determine  without  difficulty  the  actual  average  age  which  corre- 
sponds to  any  given  ^^  age  last  birthday." 

Making  these  numerical  substitutions,  the  equations  assume  the 
form 

—  n  +  102.507  (0.85362)-  =  —  27.2949  +  0.01298027  j^        (8) 
t  —  102.507  (0.85362)'  =  —  27.2949  +  0.01298027  ^+j    (9) 

and  yield  at  once  the  true  ages  corresponding  to  the  average  of 
the  ages  ^^  at  last  birthday/'  which  will  be  found  as  follows :  — 


tlidJkj. 
18 

CorrefpoDdiof 
a?«nigtag«i 

18.4814 

23 

23.4828 

28 

28.4850 

33 

33.4885 

38 

38.4924 

43 

43.4956 

45 

45.4968 

Intermediate  values  may  be  found  by  interpolation  with  all  need- 
ful accuracy. 

Tables  similar  to  Table  II.  prepared  for  each  arm  of  the  service 
independently,  and  for  nine  States  or  groups  of  States,  and  num- 
bered as  Tables  III.  to  XTV.  inclusive,  are  appended. 

Such  tables  were  originally  constructed  for  a  much  larger  num- 
ber of  groups ;  but  these  twelve  will  abundantly  suffice  to  make 
manifest  all  the  marked  phenomena  which  the  more  detailed 
series  has  brought  to  light. 
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TABLE    III. 
United  State*  VolunJteer  L^cmtry. 


' ' 

Aft 

Urthdaj. 

Nombtr 

at«eh7«tt 

of  age. 

ProportkMi 
■pedft 

All  ■  II  m  ■   M 

inMVTML 

ataadOTW 
adagB. 

Cateuktod. 

DifferiDM. 
(0.  -  0.) 

Ptopoilion  1 

Ofl^ 

ObftfTad. 

Uflaoh  jtar 
ralfulatfti 

DiffmoMi 
(0.-0.) 

18 

118 

14 

288 

16 

686 

16 

2068 

17 

4668 

18 

108420 

10000 

10000 

0 

1837 

1252 

-  85 

19 

71226 

o66o 

8748 

+  85 

921 

1078 

+157 

20 

56238 

7742 

7670 

-  72 

727 

921 

+194 

21 

75978 

7015 

6749 

-266 

983 

802 

-181 

22 

57485 

6082 

5947 

-  85 

743 

694 

-  49 

28 

48954 

5289 

6253 

-  36 

683 

602 

-  81 

24 

40852 

4656 

*  4651 

-    5 

528 

524 

-    4 

25 

86888 

4128 

4127 

-    1 

470 

458 

-  12 

26 

31292 

3658 

8669 

+  11 

405 

401 

-     4 

27 

26869 

8258 

8268 

+  15 

841 

353 

+  12 

28 

27196 

2912 

2915 

+    3 

852 

312 

-  40 

29 

18883 

2560 

2603 

+  43 

244 

276 

+  32 

80 

21937 

2816 

2827 

+  11 

284 

247 

-  87 

81 

12814 

2032 

2080 

+  48 

166 

221 

+  55 

82 

17088 

1866 

1859 

-    7 

220 

200 

-  20 

88 

18678 

1646 

1659 

+  13 

177 

181 

+    4 

84 

12004 

1469 

1478 

+    9 

155 

166 

+  11 

85 

14558 

1814 

1812 

-    2 

188 

152 

-  86 

86 

10437 

1126 

1160 

+  34 

185 

141 

+    6 

87 

6782 

991 

1019 

+  28 

114 

181 

+  17 

88 

10025 

877 

888 

+  11 

130 

123 

-    7 

89 

7200 

747 

765 

+  18 

98 

116 

+  23 

1     ^ 

10886 

654 

649 

-     5 

141 

110 

-  81 

i     ^* 

8684 

518 

589 

•»•  26 

78 

105 

+.32 

42 

8869 

440 

484 

-    6 

108 

101 

-    7 

48 

7900 

882 

333 

+    1 

102 

97 

-    5 

44 

12274 

230 

236 

+    6 

159 

94 

-  65 

46 

5609 

71 

142 

+  71 

71 

91 

+  20 

46 

787 

47 

541 

48 

582 

49 

854 

50 

1942 

A6K8  OF  VOLUMTEEBa 
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TABLE    IV. 
United  State$  Volunteer  Cavalry. 


Mrthifaj. 

i 

1 

Nunnr 

fttWrCh  JMT 

Pioportlon 
■pedfl 

ObMTVod. 

ataodoTor 
«d  ago. 

Galeolated. 

DiAWBDM. 

(a  -  0.) 

Proportion  at  eaeh  ytar 
of  ago. 

ObMTVod.    CalooJatod. 

1 

INdbnom*  1 
(0 —  0.)  1 

r 

>      18 

3 

14 

13 

16 

49 

" 

16 

282 

17 

638 

18 

13013 

10000 

10000 

0 

1295 

1240 

-55    1 

19 

9767 

8703 

8760 

4-  65 

842 

1074 

+282 

20 

7864 

7863 

7686 

-177 

682 

981 

+249 

21 

12081 

7181 

6755 

-426 

1042 

808 

-284 

22 

9006 

6139 

5947 

-192 

784 

708 

-  81 

28 

7806 

3365 

6244 

-111 

673 

612 

-  61 

24 

6861 

4682 

4632 

-  60 

549 

584 

-  15 

23 

5724 

4133 

4098 

-  85 

494 

467 

-  27 

26 

4881 

8639 

3631 

-    8 

417 

410 

-    7 

•     27 

4192 

3222 

8221 

-    1 

860 

860 

0 

28 

4818 

2862 

2861 

-    1 

872 

318 

-  54 

29 

2843 

2490 

2543 

+  53 

246 

281 

+  86 

80 

8251 

2245 

2262 

+  17 

280 

250 

-  80 

81 

2043 

1965 

2012 

+  47 

176 

223 

+  47 

\     82 

2450 

1789 

1789 

0 

211 

200 

-  11 

1     M 

1950 

1678 

1589 

+  11 

168 

180 

+  12 

1     84 

1679 

1410 

1410 

0 

145 

163 

+  18 

!     85 

2180 

1265 

1247 

-  18 

184 

148 

-  36 

i     86 

1541 

1081 

1098 

-1-  17 

183 

135 

+     2 

1     '^ 

1268 

948 

963 

+  15 

109 

124 

+  16 

!     39 

1416 

839 

839 

0 

122 

115 

-    7 

89 

979 

717 

724 

+     7 

84 

107 

+  23 

40 

1441 

633 

618 

-  15 

124 

100 

-  24    ! 

41 

822 

609 

618 

+    8 

71 

94 

+  23 

42 

1199 

438 

426 

-  12 

103 

89 

-  14 

43 

1079 

335 

837 

+     2 

93 

85 

-    8 

44 

1831 

242 

252 

+  10 

160 

81 

-  79    i 

43 

954 

82 

170 

+  88 

82 

78 

-     4    1 

46 

103 

i 

47 

74 

• 

48 

73 

1 

i      49 

60 

1 

30 

203 

1 

42 
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TABLE    V. 
United  States  Volunteer  Artillery. 


Age 

at  last 
Urthday. 

Number 

at  each  year 

ofage« 

Proportion 
spedfl 

Obeerrad. 

at  and  orer 
ed  age. 

Caleolated. 

DlflEnrence. 
(0.  -  0.) 

Prc^rtioni 
of« 

Obeerred. 

%t  each  year 
Calculated. 

DUfereooa. 
(C-O.) 

14 

2 

15 

21 

16 

61 

17 

226 

• 

18 

5400 

10000 

10000 

0 

1275 

1179 

-  96 

19 

8489 

8725 

8821 

+  96 

812 

1024 

+212 

20 

2627 

7918 

7797 

-116 

620 

891 

+271 

21 

4416 

7298 

6906 

-387 

1042 

776 

-266 

22 

3107 

6251 

6180 

-121 

784 

678 

-  66 

23 

2759 

5517 

5452 

-  65 

651 

593 

-  58 

24 

2163 

4866 

4859 

-    7 

511 

521 

+  10 

25 

2012 

4855 

4338 

-  17 

475 

459 

-  16 

26 

1768 

8880 

8879 

-     1 

417 

405 

-  12 

27 

1505 

3468 

8474 

+  11 

855 

359 

+    4 

28 

1525 

8108 

8115 

+     7 

860 

320 

-  40 

29 

1087 

2748 

2795 

+  47 

257 

286 

+  29 

:      80 

1213 

2491 

2509 

+  18 

286 

257 

-  29 

81 

796 

2205 

2252 

+  47 

188 

282 

+  44 

32 

931 

2017 

2020 

+    8 

220 

211 

-    9 

83 

753 

1797 

1809 

+  12 

178 

193 

+  15 

84 

724 

1619 

1616 

-     3 

171 

177 

+    6 

85 

836 

1448 

1439 

-    9 

197 

163 

-  84 

86 

702 

1251 

1276 

+  23 

166 

151 

-  15 

87 

477 

1085 

1125 

+  40 

118 

142 

+  29 

88 

579 

972 

983 

+  11 

137 

138 

-    4 

89 

416 

835 

850 

+  15 

98 

126 

+  28 

40 

649 

737 

724 

-  13 

153 

119 

-  84 

41 

320 

684 

605 

+  21 

76 

114 

+  88 

42 

535 

508 

491 

-  17 

126 

109 

-  17 

48 

533 

882 

882 

0 

126 

105 

-  21 

44 

796 

256 

277 

+  21 

188 

102 

-  86 

45 

289 

68 

175 

+107 

68 

100 

+  82 

46 

45 

47 

84 

48 

81 

49 

17 

50 

68 

1 

1 
1 
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TABLE    VI. 
Aga  of  Maitu,  New  Sampthire,  Vermont,  and  Connecticut  Vbrs. 


j 

NomlMr 
atMcbycar 

at  and  orer 
•d  aga. 

Diflnmea. 

it«aeh  year 

INSBmiea. 

9  ilhtl 

•pedfi 

of  ^ 

1 

OfBi^ 

ObMTfWl. 

Galeolated. 

(a  -  0.) 

ObMi  f  sdi 

Caleolatad. 

(0.  —  0.) 

1 
IS 

S 

14 

10 

15 

27 

16 

95 

17 

228 

18 

11694 

10000 

10001 

+  1 

1522 

1245 

-277 

1» 

6541 

8478 

8736 

+278 

852 

1071 

4219 

1  » 

5811 

7626 

7685 

+  59 

691 

928 

+232 

21 

7477 

6985 

6762 

-178 

976 

800 

-176 

» 

5356 

6959 

5962 

-1-  8 

699 

685 

-  14 

8 

4614 

5260 

5277 

+  17 

604 

598 

-  6 

24 

8824 

4656 

4679 

+  23 

500 

519 

+  19 

8 

8S57 

4156 

4160 

+  4 

440 

453 

+  18 

8 

2988 

8716 

8707 

-  9 

390 

897 

+  7 

27 

2590 

3826 

8310 

-  16 

388 

850 

+  12 

8 

2762 

2988 

2960 

-  28 

861 

807 

-  54 

8 

1881 

2627 

2658 

+  26 

245 

278 

+  28 

8 

1983 

2882 

2880 

-  2 

259 

243 

-  16 

SI 

1362 

2128 

2137 

+  14 

177 

218 

+  41 

I   « 

1609 

1946 

1919 

-  27 

210 

196 

-  14 

;  ^ 

1427 

1786 

1728 

-  13 

185 

.  178 

-  7 

u 

1141 

1551 

1545 

-  6 

149 

168 

+  14 

8 

1855 

1402 

1882 

-  20 

176 

149 

-  27 

8 

1046 

1226 

1288 

+  7 

186 

138 

+  2 

S7 

989 

1090 

1095 

+  5 

127 

128 

+  1 

8 

1005 

963 

967 

+  4 

181 

118 

-  13 

8 

817 

882 

849 

+  17 

107 

115 

+  8 

40 

969 

725 

734 

+  9 

127 

108 

-  19 

41 

604 

598 

626 

+  28 

77 

102 

+  25 

42 

882 

521 

524 

+  3 

115 

97 

-  18 

4S 

870 

406 

427 

+  21 

118 

95 

-  18 

44 

1789 

293 

832 

+  39 

288 

90 

-143 

4S 

459 

60 

342 

4-182 

60 

88 

+  28 

8 

50 

^  i 

38 

"" 

34 

^ 

33 

»* 

00 

•»».  1 

44 
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TABLE    VII. 
Age»  of  MattaehutetU  VolunUen. 


Urthdaj. 

Nambtr 

fttMch  jeir 

of  age. 

PlVpOlCuNl 

■podft 

OIltVTtd. 

fttaadoTor 
id  age. 

dJenlatod. 

DlffBIODOO. 

(0.  -  0.) 

Proportion  i 
ofaj 

ObfCTfOd. 

KteSfdi  year 
Calcolatod. 

(C 0.) 

12 

4 

18 

4 

14 

26 

16 

44 

16 

101 

17 

289 

18 

6894 

10000 

10000 

0 

1269 

1145 

-124 

19 

4682 

8781 

8856 

+124 

846 

1002 

+156 

20 

8604 

7886 

7858 

-  32 

natt 

877 

+211 

21 

6429 

7219 

6976 

-243 

1008 

771 

-282 

22 

8860 

6216 

6205 

-  11 

713 

678 

-  85 

28 

8208 

6618 

6527 

+  14 

692 

697 

+    6 

24 

2871 

4921 

4930 

4-    9 

680 

528 

-    2 

26 

2474 

4391 

4402 

+  11 

467 

467 

+  10 

26 

2232 

8934 

8936 

+     1 

412 

415 

+    8 

27 

1962 

8522 

8520 

-    2 

862 

870 

+    8 

28 

2041 

8160 

8150 

-  10 

877 

880 

-  47 

29 

1411 

2788 

2820 

+  37 

260 

2VO 

+  86 

80 

1664 

2623 

2524 

+     1 

288 

267 

-  21 

81 

988 

2235 

2257 

+  22 

183 

242 

+  59 

82 

1238 

2042 

2015 

-  27 

228 

219 

-    9 

88 

1041 

1814 

1796 

-  18 

193 

200 

+    7 

84 

980 

1621 

1596 

-  26 

181 

184 

+    8 

86 

1218 

1440 

1412 

-  28 

224 

169 

-  55 

86 

761 

1216 

1243 

+  27 

141 

157 

+  16 

87 

iBOO 

1075 

1086 

+  11 

129 

146 

+  17 

88 

828 

946 

940 

-    6 

153 

187 

-  16 

89 

600 

798 

803 

+  10 

111 

129 

+  18 

40 

888 

682 

674 

-    8 

156 

122 

-  83 

41 

440 

627 

552 

+  25 

81 

116 

+  36 

41 

668 

446 

486 

-  10 

122 

no 

-  12 

48 

824 

826 

+    2 

110 

106 

-    4 

44 

869 

214 

220 

+    6 

159 

102 

-  67 

46 

296 

65 

118 

-^  68 

65 

98 

+  43 

46 

28 

47 

14 

48 

16 

49 

9 

60& 

38 

orer. 

AQ£S  OF  VOLUMTEEBa 

TABLE    VIII. 

Age*  of  New  Yvrk  VotanUen, 


(.(.«.. 

Oh-™*. 

Cuaonr 
CilcDktod. 

(C--0-) 

""'-r. 

Ctlxobted. 

(o.-a( 

>a 

17 

u 

63 

IS 

tfiS 

16 
IT 

448 
699 

18 

197S7 

lOOOO 

lOOOO 

0 

1067 

I17S 

+  88 

19 

1S23S 

8913 

8S27 

-  86 

691 

1019 

+11S 

SO 

112S9 

8019 

7808 

-211 

621 

887 

426S 

21 

20227 

7398 

6922 

-476 

1114 

778 

-341 

n 

13689 

6284 

6149 

-136 

7B1 

679 

-  79 

aa 

11S)6 

6530 

6774 

+244 

631 

691 

-  42 

S4 

946S 

4896 

488a 

-   14 

523 

620 

-     8 

IS 

864S 

4373 

4363 

-  10 

476 

4S9 

-  17 

26 

7289 

3897 

3904 

+     T 

401 

406 

+     S 

S7 

6K3 

8496 

3498 

+     2 

343 

860 

+  IT 

S8 

6652 

3153 

3138 

-  16 

866 

322 

-  44 

29 

4592 

3787 

2816 

■f  29 

2S1 

289 

+  18 

80 

S474 

2536 

2B27 

-     9 

301 

160 

—  41 

SI 

3287 

2236 

2267 

+  32 

181 

136 

+  63 

82 

4533 

2054 

2031 

-  23 

249 

215 

-  84 

83 

3330 

1805 

1816 

+  11 

184 

197 

+  13 

84 

3135 

1821 

1619 

-     2 

182 

+     9 

85 

3685 

1448 

1437 

-  11 

114 

168 

+  64 

88 

8S78 

1284 

1269 

+  33 

168 

167 

—     1 

81 

£101 

1076 

1111 

+  36 

111 

146 

+  23 

38 

2709 

955 

t»66 

+  11 

149 

189 

-  10 

89 

1SB8 

806 

827 

+  2\ 

103 

132 

+  29 

40 

3IST 

703 

695 

-     8 

173 

116 

-  47 

41 

1288 

B30 

569 

+  39 

70 

111 

+  El 

41 

2801 

460 

448 

-  12 

117 

116 

-  11 

48 

2068 

833 

831 

-    1 

114 

lis 

-     1 

44 

8148 

9IB 

110 

+    1 

178 

109 

-  84 

4S 

811 

48 

111 

+  66 

40 

106 

+  60 

46 

67 

4T 

41 

4S 

S3 

49 

28 

Kk 

108 

46 
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TABLE    IX. 
Ages  of  Penntylvania  Volunteer »  (including  Reserves'). 


Aft 

atlatt 
birthday. 

Numbor 

at  «ach  jear 

of  age« 

Proportion 
•pecifl 

Obserrad. 

at  and  orer 
ed  «g». 

Calculated. 

Differenco. 
(C.  -  0.) 

Proportion  i 
of  a 

Obsenred. 

%t  each  year 
ge. 

Calculated. 

Differenca. 
(C-O.) 

18 

23 

14 

51 

15 

85 

16 

241 

17 

486 

. 

18 

13052 

10000 

10000 

0 

1187 

1339 

+202 

19 

11410 

8863 

8661 

-202 

994 

1131 

+137 

20 

8234 

7869 

7530 

-339 

717 

959 

+242 

21 

18336 

7152 

6571 

-581 

1161 

814 

-847 

22 

9376 

6991 

5757 

-234 

816 

•   694 

-122 

23 

7696 

5175 

5068 

-112 

670 

595 

-  75 

24 

6061 

4505 

4468 

-  37 

628 

510 

-  18 

25 

5876 

3977 

3958 

-  19 

468 

441 

-  27 

26 

4420 

3509 

8517 

+    8 

885 

882 

-    3 

27 

8576 

8124 

8135 

+  11 

811 

884 

.  +  23 

28 

8817 

2818 

2801 

-  12 

882 

293 

-  89 

29 

2644 

2481 

2508 

+  27 

280 

260 

+  80 

80 

2926 

2251 

2248 

-    3 

255 

282 

-  23 

31 

2029 

1996 

2016 

+  20 

177 

208 

+  81 

82 

2875 

1819 

1808 

-  11 

207 

188 

-  19 

33 

1903 

1612 

1620 

+    8 

166 

173 

+     7 

84 

1657 

1446 

1447 

+     1 

144 

158 

+  14 

85 

2089 

1802 

1289 

-  13 

182 

147 

-  85 

86 

1490 

1120 

1142 

+  22 

180 

138 

+    8 

87 

1290 

990 

1004 

+  14 

112 

130 

+  18 

88 

1434 

878 

874 

-     4 

125 

124 

-    1 

39 

1141 

768 

750 

-     3 

99 

118 

+  19 

40 

1692 

654 

632 

-  22 

147 

113 

-  34 

41 

918 

507 

519 

+  12 

80 

109 

+  29 

42 

1431 

427 

410 

+  17 

124 

106 

-  18 

43 

1818 

808 

807 

+     4 

115 

103 

-  12 

44 

1674 

188 

206 

+  18 

146 

101 

-  45 

45 

480 

42 

105 

+  63 

42 

99 

+  57 

46 

78 

47 

46 

48 

49 

49 

86 

50& 

109 

over. 
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TABLE    X. 
Aga  of  Ohio  Volunteer$. 


^ 

•tmehjmt 
ofaf*. 

Proportion 
ObMTVod. 

&taodoTor 
id  ago. 

Coleiiloted. 

Difllnonoo. 

(a  —  0.) 

Ktesfeh  jmt 
Cftlenlated. 

DKHsronco. 
(C.  —  0.) 

1   alM 
Mrthitej. 

Proportion  i 

OfO| 

ObMrvod. 

18 

21 

14 

44 

16 

108 

16 

470 

17 

1476 

18 

23495 

10000 

10000 

0 

1667 

1359 

-208 

19 

14986 

8433 

8641 

+208 

999 

1143 

+144 

20 

12358 

7434 

7498 

+  64 

825 

963 

+138 

81 

12819 

6609 

6536 

-  74 

855 

816 

-  40 

28 

10499 

5754 

6720 

-  84 

700 

692 

-    8 

28 

9297 

6064 

6028 

-  26 

620 

690 

-  30 

24 

7827 

4434 

4438 

-    6 

489 

606 

+  16 

25 

6502 

8945 

3933 

-  12 

430 

436 

+    6 

26 

5678 

8615 

8498 

-  17 

882 

877 

-    6 

27 

4739 

8183 

3121 

-  12 

816 

829 

+  13 

28     ^ 

4997 

2817 

2792 

-  26 

833 

289 

-  44 

29 

8570 

2484 

2503 

+  19 

238 

266 

+  18 

80 

8960 

2246 

2247 

+     1 

264 

228 

-  86 

81 

2596 

1982 

2019 

+  87 

174 

206 

+  32 

82 

3029 

1808 

1813 

+     6 

201 

187 

-  14 

88 

2669 

1607 

1626 

+  19 

178 

171 

-    7 

84 

2302 

1429 

1456 

+  26 

154 

159 

+     6 

'     85 

2659 

1276 

1296 

+  21 

178 

148 

-  80 

i  »« 

2216 

1097 

1148 

+  61 

147 

189 

-    8 

37 

1 

18.^0 

950 

1009 

+  59 

123 

132 

+     9 

1959 

827 

877 

+  60 

130 

126 

-     6 

i  » 

1424 

697 

752 

+  56 

96 

120 

+  25 

40 

1880 

602 

632 

-1-  30 

126 

116 

-  10 

41 

1097 

476 

616 

+  40 

73 

113 

+  40 

42 

1513 

403 

408 

0 

101 

110 

+     9 

48 

1337 

802 

293 

-    9 

89 

108 

+  19 

!      44 

2070 

213 

185 

-  28 

138 

106 

-  82 

45 

1128 

75 

79 

+    4 

76 

104 

+  29 

.      46 

202 

47 

161 

48 

145 

49 

104 

50& 

471 

orer.   , 

1 

48 
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TABLE    XI. 
Affea  of  JnduaM  VolumUert. 


at&Mi 
birthdaj. 

Number 

attach  year 

of  age. 

■pedfl 
ObMTfwL 

at  aod  OTer 
Bd  age. 

CalooUted. 

DIffBreDoe. 
(C.  -  0.) 

Pioportioo  1 
of  a, 

ObMrvod. 

iteaeh  year 

DUBnvoet. 
(C-O.) 

IS 

18 

■ 

14 

16 

16 

89 

16 

162 

17 

678 

18 

11178 

10000 

10000 

0 

1608 

1446 

-162 

19 

7176 

8892 

8664 

+162 

1032 

1228 

+191 

20 

6478 

7860 

*  7881 

-  29 

932 

1086 

+103 

21 

6398 

6428 

6296 

-132 

920 

877 

-  43 

22 

6680 

6508 

6419 

-  89 

802 

744 

-  68 

28 

4662 

4706 

4675 

-  31 

656 

632 

-  24 

24 

8782 

4050 

4048 

-  7 

644 

638 

-  6 

25 

8216 

8506 

3606 

-  1 

462 

460 

-  2 

26 

2707 

8044 

8046 

+  1 

890 

894 

+  4 

27 

2269 

2664 

2651 

-  8 

826 

837 

+  11 

28 

2272 

2328 

2314 

-  14 

827 

290 

*-87 

29 

1618 

2001 

2024 

+  23 

217 

261 

+  84 

80 

1799 

1784 

1773 

-  11 

269 

218 

-  41 

81 

1013 

1626 

1665 

+  30 

146 

190 

+  46 

82 

1230 

1380 

1365 

-  16 

177 

166 

-  11 

88 

1046 

1203 

1200 

-  3 

151 

146 

-  6 

84 

871 

1052 

1053 

+  1 

126 

180 

+  6 

85 

962 

927 

923 

-  4 

138 

116 

-  22 

86 

666 

789 

806 

+  17 

96 

104 

+  8 

87 

689 

693 

702 

+  9 

86 

94 

+  9 

88 

666 

608 

608 

0 

94 

86 

-  8 

89 

428 

614 

622 

+  8 

62 

79 

+  17 

40 

688 

462 

443 

-  9 

98 

78 

-  26 

41 

371 

854 

370 

+  16 

68 

68 

+  16 

42 

482 

801 

802 

+  1 

69 

64 

-  6 

48 

471 

232 

238 

+  6 

68 

60 

-  8 

44 

682 

164 

178 

+  14 

98 

67 

-  41 

45 

467 

66 

121 

+  66 

66 

65 

-  11 

46 

70 

47 

87 

48 

60 

49 

24 

60  & 

146 

orer. 
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TABLE    XII. 

Agn  of  MiiAiffan  Votuntten. 


jfc 

""ii"" 

OtanrU. 

CtkoUUd. 

Wlfcmoi 
lC-0.1 

n 

]l 

S 

1( 

g 

15 

27 

IS 

iia 

IT 

299 

18 

&S63 

10000 

10000 

0 

1S23 

1379 

-244 

19 

S43T 

8477 

8721 

4-244 

893 

1099 

4206 

» 

2767 

7584 

7623 

¥  39 

719 

94S 

4324 

11 

5737 

6865 

6680 

-186 

988 

812 

-166 

n 

S802 

6S97 

5868 

-  39 

729 

700 

-  28 

M 

8J87 

6169 

51 6S 

-  I 

607 

606 

-  2 

« 

IPBS 

4562 

4563 

+  1 

510 

624 

4  14 

« 

I7Z4 

4053 

4039 

-  13 

448 

456 

4   7 

U 

I5«8 

3604 

3684 

-  30 

407 

3M 

-  11 

t1 

1297 

3I9T 

3188 

-  9 

837 

346 

4  B 

28 

1S85 

2860 

3842 

-  18 

S47 

304 

-  43 

» 

913 

2SI3 

3638 

+  35 

240 

268 

4  28 

■0 

M9 

2273 

3270 

-  3 

257 

237 

-  20 

>l 

695 

2016 

2033 

+  17 

180 

211 

4  SI 

8S 

848 

IB36 

1822 

-  11 

319 

168 

-  SI 

SS 

6U 

leiT 

1634 

+  17 

160 

169 

+  9 

U 

SIT 

145T 

1165 

4  8 

137 

193 

+  16 

IS 

MS 

1320 

1312 

-  8 

173 

140 

-  83 

H 

481 

1I4T 

1173 

+  38 

126 

128 

4  3 

■T 

411 

1022 

1014 

+  32 

107 

118 

4  11 

SS 

4fiS 

915 

926 

+  11 

119 

109 

-  10 

» 

>IS 

796 

BIT 

+  21 

81 

102 

4  81 

40 

468 

716 

7ia 

+  0 

131 

96 

-  25 

41 

2M 

B94 

619 

+  25 

67 

91 

4  34 

4S 

408 

B27 

B28 

+  1 

105 

86 

-  19 

4) 

400 

412 

44S 

+  20 

104 

83 

-  31 

44 

ns 

■IB 

359 

+   41 

314 

79 

-136   1 

44 

SM 

104 

280 

+176 

104 

77 

-17 

46 

44 

«T 

SS 

49 

H 

4> 

14 

M« 

61 

50 
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TABLE    XIII. 
Age$  of  lUinoit  Volunteer*. 


at  bat 
birthday. 

Number 

at  each  year 

of  a(a. 

Proportion 
•pedfl 

ObMrred. 

at  and  oyer 
ed  ago. 

Calculated. 

Differenoe. 
(0.  —  0.) 

Proportion  1 
ofn 

ObMifod. 

Ueach  year 
Calculated. 

Dlffereooa. 
(0.-0.) 

13 

6 

14 

23 

16 

66 

16 

260 

17 

639 

18 

10167 

10000 

10080 

•f  80 

1070 

942 

-128 

19 

8348 

8980 

9138 

+208 

879 

1043 

+164 

20 

7076 

8061 

8096 

+  44 

746 

.     968 

+218 

21 

8709 

7806 

7137 

-169 

916 

868 

-  68 

22 

7441 

6390 

6279 

-111 

788 

766 

-  17 

28 

6872 

6607 

6613 

-  94 

723 

677 

-  46 

24 

6019 

4884 

4836 

-  48 

684 

600 

-  84 

26 

6316 

4260 

4236 

-  14 

669 

629 

-  80 

26 

4441 

8691 

8707 

+  16 

468 

466 

-    8 

27 

8810 

8223 

8242 

+  19 

401 

410 

+    9 

28 

8677 

2822 

2882 

+  10 

887 

868 

-  29 

29 

2622 

2436 

2474 

+  39 

276 

816 

+  89 

80 

2869 

2159 

2169 

0 

802 

276 

-  26 

81 

1847 

1867 

1888 

+  26 

194 

242 

+  48 

82 

2076 

1663 

1641 

-  22 

219 

211 

-    8 

88 

1666 

1444 

1430 

-  14 

176 

186 

+  10 

84 

1608 

1269 

1246 

-  24 

169 

162 

+    8 

86 

1668 

1110 

1083 

-  27 

166 

142 

-  23 

86 

1243 

946 

941 

-    4 

131 

124 

-    7 

37 

944 

814 

817 

+     3 

99 

110 

+  11 

88 

1066 

716 

707 

-    8 

111 

96 

-  16 

89 

726 

604 

611 

+     7 

77 

87 

+  10 

40 

1040 

627 

624 

-    8 

109 

77 

-  32 

41 

607 

418 

447 

+  29 

64 

69 

+     6 

42 

816 

834 

378 

+  24 

86 

64 

-  18 

43 

734 

268 

314 

+  46 

77 

69 

-  18 

44 

1076 

191 

266 

+  69 

113 

64 

-  69 

46 

787 

78 

201 

+128 

78 

60 

-  28 

46 

88 

47 

86 

48 

78 

49 

46 

60& 

237 

over. 

1 
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TABLE    XIV. 
Age$  cf  Witeontin  and  Iowa  Volunteer*. 


Mrtbdaj. 

HmniMP 

mtmehjmt 

ofsflau 

■peeiiU 

OlMWTid. 

ttaodOTBT 

CaleoktML 

DIllnwiM. 
(a  -  0.) 

Proportion  A 
of  ag 

Obterred. 

keaeh  yeor 
Caleokttod. 

• 

DiffHonoo. 
(C  — 0.) 

IS 

11 

• 

14 

22 

15 

79 

16 

369 

17 

829 

18 

11083 

10000 

10000 

0 

1485 

1221 

-264 

19 

6440 

8515 

8779 

+264 

868 

1048 

+186 

20 

4874 

7652 

7781 

+  79 

658 

902 

+249 

21 

7082 

6999 

6829 

-170 

949 

778 

-171 

22 

6271 

6050 

6050 

0 

707 

673 

-  34 

23 

4240 

5848 

5377 

•f  34 

569 

586 

+  16 

24 

3718 

4774 

4792 

+  18 

499 

510 

+  11 

25 

3260 

4275 

4282 

+    7 

437 

447 

+  10 

26 

2958 

8838 

3885 

-     3 

396 

393 

-    8 

27 

2675 

3442 

3442 

0 

359 

345 

-  14 

28 

2495 

3088 

3097 

+  14 

384 

310 

-  24 

29 

1844 

2749 

2787 

+  88 

247 

277 

+  30 

^ 

1973 

2502 

2510 

+    8 

264 

250 

-  14 

31 

1472 

2288 

2260 

+  22 

196 

227 

+  31 

32 

1674 

2042 

2038 

-    9 

224 

207 

-  17 

33 

1432 

1818 

1826 

+    8 

192 

191 

-     1 

34 

1237 

1626 

1635 

+    9 

166 

177 

+  11 

33 

1359 

1-160 

1458 

-    2 

182 

165 

-  17 

36 

1154 

1278 

1298 

+  15 

155 

155 

0 

37 

1022 

1123 

1188 

+  15 

187 

146 

+    9 

38 

1104 

986 

992 

+    6 

148 

139 

-    9 

39 

873 

838 

853 

+  15 

117 

188 

+  16 

40 

967 

721 

720 

-    1 

130 

128 

-    2 

41 

670 

591 

692 

+     1 

90 

124 

+  34 

42 

886 

601 

468 

-  83 

119 

120 

+     1 

43 

950 

382 

848 

-  84 

127 

117 

-  10 

44 

1374 

255 

231 

-  24 

184 

114 

-  70 

45 

531 

71 

117 

+  46 

71 

112 

+  41 

46 

113 

47 

108 

48 

116 

• 

49 

76 

50  lb 

632 

II  "^^^ 

1 
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The  agreement  of  these  several  special  results  with  those  de- 
duced from  their  aggregate  is  remarkable.  OvUj  in  one  case, 
that  of  the  Illinois  troops,  has  the  simple  formula 

in=^^  —  hn  -\-  eh^ 

failed  to  give  all  desired  accordance  between  theory  and  observa- 
tion ;  and  throughout  the  whole  series  the  same  peculiarities  in 
the  residuals  are  re{x>gnizable.  In  this  connection  I  may  add, 
what  is  in  itself  very  significant,  that  attempts  to  deduce  a  law 
of  distribution  of  age  for  troops  recruited  in  Missouri,  Kentucky, 
Teimessee,  and  Virginia  have  proved  fruitless,  and  only  small 
success  was  attainable  for  the  Maryland  volunteers.  The  infer- 
ence is  obvious,  that  the  volunteering  of  troops  from  these  States 
was  not  subject  to  the  undisturbed  influence  of  any  statistical 
law.  In  the  case  of  Illinois  troops,  a  curious  anomaly  manifested 
itself  in  the  residuals,  namely,  a  cyclical  or  periodic  term.  This 
was  found  to  be  represented  with  sufiicient  accuracy  by  adding 
to  the  formula  a  term  d  sin  Vn  *  68*",  in  which  d  =  814.  I  know 
of  no  satisfactory  interpretation  of  this  expression,  but  it  has  been 
used  in  the  preparation  of  the  table  for  that  State. 

In  Table  XY.  is  presented  a  summary  of  the  results  deduced 
from  the  special  groups  presented  in  Tables  11.  to  XIV.  All 
the  constants  are  reduced  to  the  same  scale,  and  hold  good  for 
10  000  troops  of  the  ages  18  to  45  at  last  birthday,  inclusive. 
The  mean  ages,  as  here  given,  refer,  not  to  the  last  birthday,  but 
to  the  actual  date  of  enlistment. 

The  values  of  the  constants  for  these  special  tables  have  been 
determined  from  a  smaller  number  of  equations  of  condition 
than  were  used  for  the  grand  total.  In  that  each  year  was  spe- 
cially used ;  in  these  the  results  were  deduced  from  eight  normal 
places. 
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TABLE    XV. 
CofutanU  deduced  for  Special  Classes  of  Volunteers. 


Total  Bnlkted  Men 

Total  Infkntry 

Total  Caralrj 

Total  Artillery 

Me^  N.H^  Vt^  Conn. 

Ifaasachiuetta 

New  York 

PenaiylTanU 

Ohio 

Indiana 

Ifichigaa 

nHnoie 

Wifooosin  and  Iowa 


9«mb0ror8ol- 
dlait 


Of  an 


or  Bin- 


1012273 

785120 

117405 

42862 

76445 

54705 

188281 

116043 

158188 

70678 

88107 

96409 

76987 


996647 

773271 

116951 

428)7 

75881 

54137 

181594 

114844 

149986 

69586 

88489 

95008 

74613 


llftDient 


ForaU. 


25.8362 
25.7827 
25.8110 
26.1576 
25.8792 
26.0561 
26.1808 
25.8227 
25.4936 
24.7100 
25.5290 
25.9369 
26.1571 


18to4& 


25.8063 


25.7484  2060.0 


25.7795 
26.1202 
25.8423 
26.0943 
26.1642 
25.8831 
25.8859 
24.6858 
25.5276 
25.8985 
25.9991 


a 


2102.8 


1595.0 
2289.0 
2112.0 
2016.0 
2890.5 
2477.4 
2625.0 
1175.0 
1827.0 
2023.0 
2787.0 


77.04 
75.84 
57.90 
81.20 
73.06 
76.40 
88.86 
90.20 
96.08 
42.18 
61.80 
70.66 
100.20 


7897.2 
7920.0 
8405.0 
7761.0 
7889.0 
79S4.0 
7609.5 
7528.0 
7875.0 
8825.0 
8173.0 
8057.0 
7263.0 


0.8536 
0.8514 
0.8593! 
0.8585 
0.8514 
0.8662 
0.8575 
0.8340 
0.8287 
0.8409 
0.8510 
03658 
0.8456 


In  considering  the  residuals,  the  most  striking  feature  is  the 
excess  of  the  recorded  numbers  at  18  and  21,  which  latter  excess 
is  counterbalanced  by  a  deficiency  at  20  and  to  some  extent  at  19 
also.  The  explanation  of  this  is  readily  found  in  the  facts  that 
enlistments  of  youths  under  18  are  not  valid  without  the  formal 
eonsent  of  parents,  and  that  21  is  the  period  at  which  minority 
ceases.  There  can  be  no  reasonable  doubt  that  these  residuals 
famish  the  measure  of  the  number  under  18  and  under  21,  who 
misstated  their  age  to  the  mustering  officer.  At  the  age  of  18 
the  discordance  is  less  marked  than  at  21,  since  the  inducements 
to  misstate  operated  near  this  age  in  different  directions,  many  of 
those  at  18  probably  representing  themselves  as  21  years  old, 
while  their  number  was  made  good  by  others  who  untruly 
declared  themselves  as  having  completed  their  18th  year. 

The  excess  of  the  recorded  number  at  21  averages  1^  per  cent., 
that  deficiency  at  20  is  about  2  per  cent.,  and  at  19  about  If  per 
cent.  The  number  recorded  for  18  years  is  in  excess  by  1  per 
cent.,  although  it  varies  very  considerably  in  the  difibrent  groups. 

A  large  excess,  representing  the  number  of  those  who  from 
similar  motives  understated  their  ages,  is  also  to  be  seen  at  the  age 
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of  44  in  most  States,  corresponding  to  an  analogous  deficiency  at 
45.  This  Taries,  howcTer,  in  different  States,  owing  in  all  proba- 
bility to  the  different  interpretation  by  the  mastering  officers  of 
that  provision  of  the  law  which  precluded  the  acceptance  of  men 
over  45  years  old.  The  arerage,  in  the  more  elaborately  calcu- 
lated table  for  the  grand  total,  places  the  number  at  44  in  excess 
of  the  computed  number  by  two  thirds  of  its  whole  amount,  and 
leaves  that  at  45  in  defect  by  one  fourth  part. 

For  all  other  ages  than  those  enumerated,  the  r^ular  excess  or 
defect  of  the  residuals  furnishes  apparently  the  measure  of  the 
accuracy  with  which  the  ages  were  stated  or  recorded.  It  will  be 
seen  that  at  those  ages  which  correspond  to  what  are  called  round 
numbers,  such  as  those  divisible  by  10,  also,  though  to  a  less 
extent,  at  those  divisible  by  5,  and  in  a  still  less  but  yet  recog- 
nizable degree,  at  those  divisible  by  2,  the  recorded  numbers  are 
in  excess ;  while  the  adjacent  numbers,  especially  those  ending  in 
1,  9,  and  7,  are  in  defect.  The  natural  tendency  which  every  one 
will  recognize,  and  which  inclines  us  to  make  use  of  certain  more 
habitually  employed  numbers,  rather  than  to  use  a  minuteness 
repugnant  to  some  persons,  furnishes  an  adequate  and,  as  I  believe, 
the  true  explanation. 

It  will  be  readily  noted  that  where  any  two  of  the  above-named 
principles  conflict,  the  residual  is  diminished ;  and  that  where  they 
act  in  combination  it  is  increased. 

Lines  showing  the  computed  and  the  enrolled  numbers  of 
enlisted  men  are  given  on  Chart  Ay  and  readily  manifest  these 
fietcts  to  the  eye.  The  other  data  upon  this  chart  are  given  for 
comparison,  and  will  be  referred  to  hereafter.  It  will  be  borne 
in  mind  that  the  numbers  given  do  not,  by  a  large  amount,  repre- 
sent the  actual  numbers  of  enlisted  volunteers  or  of  volunteer 
officers,  nor  probably  so  much  as  two  fiftlis  of  the  total  number 
of  our  soldiers  in  the  struggle  for  national  existence.  They  are 
relative  quantities,  deduced  from  only  those  data  cited  at  the  com- 
mencement of  this  paper,  and  illustrate,  not  the  actual  numbers 
for  our  troops,  but  the  relative  distribution  of  their  ages. 

The  same  results  are  presented  in  another  form  upon  Chart  JB, 
which  exhibits,  for  the  enlisted  men,  the  officers,  and  the  white 
male  population,  the  proportion  at  and  over  the  specified  ages  and 
under  45  years,  for  each  10  000  men  of  military  age. 
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Charts  C  and  D  show  the  law  by  which  the  ratios  of  officers 
and  enlisted  men  to  the  white  male  population  vary  with  the  age. 
All  the  numbers  are  reduced  to  the  scale  of  ten  thousand  of  pop- 
iilatiou  at  18  years,  Chart  C  being  constructed  in  reference  to 
the  whole  United  States,  and  Chart  B  to  the  Loyal  States  only. 

3.  Agei  of  Officers, 

The  total  number  of  officers  of  all  ages  is  87 184,  that  of  those 
between  18  and  46  being  35  953. 
On  comparing  the  numbers  at  the  several  ages  with  the  formula 

j„=a  —  hn-\-ch^ 

we  find  at  once  that  for  certain  ages  the  value  of  h  would  be  an 
impossible  one ;  and  that  for  other  years,  which  would  jrield  possible 
Talues,  these  values  are  so  discordant  and  the  residuals  to  which 
they  lead  become  so  large  that  it  is  manifest  that  the  curve  can  be 
represented  neither  by  this  nor  by  any  similar  law. 
Many  trials  have  led  to  the  empirical  formula 

».=a  —  lm^-\-cmin^6  (A) 

as  that  which  best  represents  the  character  of  the  curve.  The 
extremely  complicated  manner,  however,  in  which  the  six  constants 
of  this  equation  enter  into  the  formula  renders  the  attainment  of 
a  solution  from  six  equations,  by  any  direct  process,  a  matter  of 
great  difficulty  and  inconvenience.  Of  course  the  constant  a  rep- 
resents the  value  of  «.  for  w  =  0,  so  that  the  problem  really  con- 
sists in  the  determination  of  the  five  quantities  6,  <?,  A/,  k^  and  B. 
Graphic  representations  of  the  curve,  by  showing  the  points  at 
which  the  third  term  becomes  =0,  facilitated  the  approximate 
determination  of  these  constants,  and  thus  equations  of  condition 
were  formed  which  have  led  to  quite  satisfactory  values,  giving 
an  agreement  between  the  formula  and  the  observed  numberf 
nearly  if  not  quite  as  good  as  that  obtained  for  the  enlisted  men 
by  the  formula  already  described. 

Subsequently,  investigations  made  for  the  purpose  of  extending 
this  formula  to  the  ages  from  46  to  50  showed  a  deviation  for  these 
later  years.  This  deviation  seems  only  to  be  reconciled  by  the 
employment  of  an  additional  term  containing  two  more  constants, 
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and  the  term  thus  found  proves  applicable  to  all  ages  above  80, 
essentially  diminishing  the  residuals  for  all  subsequent  years. 
The  formula  then  stands  for  each  10  000  officers 

j,=10000— 736n<^'«+12598inn«^X45^64+100Bin(n— 12)18* 

in  wliich  tlie  last  term  is  only  to  be  employed  for  positive  values 
of  n  — 12,  that  is,  for  ages  above  30  years. 

The  near  agreement  of  this  formula  with  the  observations  will 
be  recognized  on  Table  XYI.,  which  exhibits  for  each  year  of  age 
from  18  to  50,  as  well  as  for  those  above  50,  the  actual  and  the 
proportionate  observed  number  of  officers,  both  at,  and  at  and  over, 
the  given  age,  together  with  the  corresponding  numbers  as  deduced 
from  the  formula,  and  the  discordances  between  Computation  and 
Observation. 

The  dissimilarity  of  the  curves  thus  found  for  officers  and  for 
enlisted  men  is  most  striking,  as  will  be  perceived  by  reference  to 
Charts  A  and  B.  The  chief  discordance  for  the  officers'  curve  is 
for  the  age  of  18  years,  at  which,  or  at  19,  the  formula  seems  to 
fail.  This  is  probably  due  in  part  to  the  fact  that  comparatively 
few  officers  were  commissioned  under  the  age  of  legal  maturity, 
so  that  the  law  governing  the  distribution  by  age  ought  not  to  be 
regarded  as  applicable  below  21  years. 
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TABLE    XVI. 
Affe$  of  Cffieen  of  United  StaUt  Volunteer*. 


1 

i' 
r 

1 

Nqbiimp 

P«0| 

ObMrrvd. 

portion  at 
••• 

OAteQ. 

NnmlMr 
atandowr 

Propo 
ObatrrwL 

irtlonfttftiii 
giTuiac* 

CaleQ« 
latod. 

d  OTBT 

DUr«rtoc«. 
(C— 0.) 

(0.-0.) 

1 
IS 

u 
1ft 

1 

87188 

\i 

6 

87182 

17 

5 

87177 

18 

178 

48 

-164 

-212 

37172 

10000 

10000 

0 

19 

409 

110 

+233 

4128 

87094 

9952 

10164 

+212 

1  10 

697 

185 

851 

+166 

86685 

9842 

9981 

+  89 

1  " 

1630 

439 

443 

+  4 

85998 

9657 

9580 

-  77 

1  IS 

1839 

495 

500 

+  5 

34368 

9218 

9137 

-  81 

S8 

2101 

565 

537 

-  28 

82529 

8723 

8687 

-  86 

S4 

2234 

601 

557 

-  44 

80428 

8158 

8100 

-  58 

S5 

2161 

581 

567 

-  14 

28194 

7557 

7543 

-  14 

S6 

2114 

569 

563 

-  6 

26038 

6976 

6976 

0 

1  S7 

1968 

529 

555 

+  26 

28919 

6407 

6413 

+  6 

28 

2071 

557 

636 

-  21 

21951 

5878 

5858 

-  20 

29 

1756 
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516 

+  44 

19880 

6321 

6322 

+  1 

i  ^ 
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457 

-  87 

18124 

4849 

4806 

-  43 

« 

1429 

884 

480 

+  46 

16288 

4355 

4349 

-  6 

82 

1613 
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8971 

3919 
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SS 
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8S8 
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-  2 

18246 
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S4 
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11824 
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1434 
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835 

-  51 
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2798 

2774 

-  24 

w 

1221 

828 

818 

-  15 

9066 

2412 

2439 

+  27 

87 

1031 

277 
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+  14 

7845 

2084 

2126 

+  42 

88 

1033 

278 

269 

-  9 

6814 

1807 

1883 

+  28 

89 

813 

219 

245 

+  26 

5781 

1529 

1566 

+  37 

40 

874 

283 

222 

-  13 

4968 

1310 

1321 

+  11 

41 

557 

149 

197 

+  48 

4094 

1075 

1099 

+  24 

48 

6o6 

176 

171 

-  5 

8537 

926 

902 

-  24 

48 

485 

180 

148 

+  18 

2881 

750 

781 

-  19 

44 

598 

161 

124 

-  87 

2396 

620 

688 

-  87 

45 

478 

180 

100 

-  80 

1798 

459 

439 

0 

46 

217 

58 

86 

+  28 

1320 

829 

859 

+  80 

1  ^^ 

184 

50 

70 

+  20 

1108 

271 

273 

+  2 

1  ^ 

115 

47 

58 

+  11 

919 

221 

203 

-  18 

49 

121 

83 

55 

+  22 

744 
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145 

-  29 

50* 
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141 

90 

-  51 
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90 

-  51 

9m.   ' 

-1 
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The  mean  age  at  last  birthday  for  all  the  officers  is     .        30.4406 
"  "  "  for  those  between  18  &  45    29.8338 

and  the  mean  ago  of  the  mean  at  last  birthday  is       .         29.45 
or  about  29.94  at  the  time  of  their  muster  into  the  service. 
Above  and  below  this  age  the  number  of  officers  was  equal. 

The  annexed  Table  XVII.  exhibits  the  relative  proportions  of 
officers  to  the  enlisted  men,  and  of  these  to  the  white  male  popu- 
lation of  the  whole  United  States  and  of  the  Loyal  States  respec- 
tively, as  given  by  the  census  of  1860,  taken  less  than  one  year 
before  the  call  to  arms. 

The  caution  must  here  be  repeated,  that  the  "  proportion  of 
enlisted  men  to  the  population,*'  as  here  given,  does  not  at  all 
apply  to  the  armies  of  the  nation  during  the  rebellion.  It  relates 
solely  to  the  number  of  volunteer  troops  here  considered ;  and 
this  Table  XVII.  is  presented  simply  to  make  manifest  the  laws 
according  to  which  tlie  ratios  of  enlisted  men  to  the  population, 
and  the  ratios  of  officers  to  men,  varied  with  the  age. 


TABLE    XVII. 

Relative  Proportions  of  Officers^  Unlisted  Men^  and  White  Male 
Peculation  at  same  age^  for  the  first  million  of  Volunteers. 


AGS. 

Proportion  of 

OfflcerN  to 

KnllstAd 

Men. 

Proportion 

of  Enliiited 

Men  to  Popa- 

lation  of 

U.  States. 

Proportion 
of  Enlisted 

Men  to  Pop> 
ulation  of 

Lojral  states. 

AGE. 

Proportion  of 

Offlcen  to 

Enlisted 

Men. 

Proportion  1 

of  Enlisted 

Men  to  Popa« 

latioii  of 

U.  states. 

>  Proportion 
of  Enlisted 

Hen  to  Pop« 
nlation  of 

Lojal  States. 

18 

0.001 

0.448 

0.570 

82 

0.072 

0.100 

0.128 

19 

0.007 

0.398 

0.502 

S3 

0.074 

0.093 

0.119 

20 

0.013 

0.345 

0.442 

84 

0.076 

0.088 

0.112 

21 

0.019 

0.305 

0.891 

85 

0.077 

0.084 

0.105 

22 

0.025 

0.269 

0.363 

36 

0.078 

0.080 

0.100 

23 

0.031 

0.239 

0.808 

37 

0.077 

0.077 

0.096 

24 

0.037 

0  212 

0.275 

38 

0.076 

0.075 

0.093 

25 

0.043  . 

0.190 

0.246 

89 

0.073 

0.074 

0.090      1 

26 

0.046 

0.170 

0.221 

40 

0.068 

0.078 

0.0S8 

27 

0.054 

0.154 

0.199 

41 

0.062 

0.078 

0.088 

28 

0.059 

0.189 

0.180 

42 

0.057 

0.073 

0.087 

29 

0.063 

0.127 

0.164 

43 

0.049 

0.074 

0.087 

80 

0.065 

0.116 

0.150 

44 

0.041 

0.075 

0.088 

81 



0.068 

0.107 

0.1 38 

45 

0.033 

0.076 

0.089 
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4.  Population  of  the  United  States  and  of  the  Loyal  States, 

The  great  and  unexpected  dissimilarity  between  the  law  of  dis- 
tribution of  age  for  officers  and  for  men  led,  as  I  have  already 
mentioned,  to  an  investigation  of  the  ages  of  the  white  male  pop- 
ulation, both  of  the  whole  United  States,  and  of-  the  Loyal  States 
considered  by  themselves.  And,  in  ihe  absence  of  any  distinct 
criterion,  those  States  which  were  free  from  slavery  in  1860,  to- 
gether with  Delaware,  Maryland,  Kentucky,  and  Missouri,  have 
been  classed  as  Loyal  States.  The  territory  of  West  Virginia, 
eastern  Tennessee,  &c.,  is  thus  excluded,  although  inhabited  by 
&  thoroughly  loyal  population,  which  contributed  about  twenty  of 
tlie  regiments  here  computed ;  and  about  ten  other  regiments, 
included  in  our  data,  were  raised  in  States  not  accounted  loyal. 
But  all  these  are  offset  by  the  very  considerable  portion  of  the 
inhabitants  of  the  four  Slave  States  above  named,  from  which  the 
insurgent  army  was  reinforced. 

The  only  materials  available  for  the  inquiry  are  contained  in 
the  tables,  derived  from  the  official  census  of  the  United  States 
in  1860.  Of  course  it  is  the  male  population  alone  which  has  any 
relation  to  the  present  research. 

The  difficulty  of  deducing  from  these  meagre  details  the  num- 
ber of  males  at  each  year  of  military  age  is  apparent  at  the  first 
glance.  Had  the  classification  between  the  ages  of  20  and  50 
been  in  six  groups  of  five  years  each,  instead  of  three  groups  of 
ten  years,  the  facility  and  accuracy  of  the  investigation  would  have 
been  incomparably  greater.  As  it  is,  the  only  available  data  are 
contained  in  the  second  column  of  the  following  tables,  XYIII. 
and  XIX.  These  tables  give,  in  column  3,  the  results  of  the 
formulas  obtained  for  representing  the  observed  numbers  given 
in  column  2.  The  degree  of  correctness  of  these  formulas  may 
be  estimated  by  means  of  column  4,  which  shows  the  excess  of 
the  calculated  number  over  the  number  given  by  the  census,  in 
decimals  of  the  latter.  The  accordance  for  ages  above  20  years  is 
remarkably  good.  Beyond  50  years  the  agreement  is  not  so  close 
as  between  20  and  50,  but  is  nevertheless  quite  tolerable  ;  but  the 
comparison  is  omitted  here  as  not  pertinent  to  the  subject,  since 
none  of  the  census-numbers  for  groups  of  ages  above  50  have 
been  employed  in  the  computation. 
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The  other  columns  require  no  explanation.  It  will  be  remem- 
bered that  the  numbers  of  enlisted  men  and  officers  here  given 
are  merely  those  belonging  to  the  original  volunteer  regiments  at 
the  time  of  their  enlistment,  excluding  all  recruits,  substitutes, 
drafted  men,  etc.  Also,  that  tlie  numbers  apply  only  to  those 
regiments  which  had  been  mustered  into  the  United  States  ser- 
vice prior  to  tlie  collection  of  our  data,  as  shown  on  page  2. 

TABLE    XVIII. 
White  Mode  Population  of  the  United  States  in  1860. 

Comparison  between  Computed  and  Observed  A^. 


AnatUit 
Urtbday. 

White  Male 
of  ttMUni 

Ouwoa. 

Popalatioo 
tedStatei. 

Conpatod. 

(C-O.) 

Enlinted 
Men  of  lint 
▼oluntoen. 

OfBoenof 
nntoen. 

Batio  to  White  Hate 
Population. 

Men.        OOfian. 

10-16 

1  678  274 

1  547  730 

-0.0193 

16-20 

1  391  950 

1  422  840 

+0.0245 

18-20 

553  860 

219  200 

687 

0.895 

0.0011 

20-80 

2  465  276 

2  436  770 

-0.0116 

629  809 

18  661 

0.217 

0.0076 

80-40 

1  847  259 

1  847  810 

0.0000 

166  292 

18  156 

0.090 

0.0071 

40-45 

807  860 

68  667 

0.079 

40-50 

1  215  031 

1  216  690 

+0.0014 

4  868 

0.0040 

18-46 

6  645  800 

977  968 

TABLE    XIX. 
White  Male  Population  of  the  Loyal  States  in  1860. 

Comparison  between  Computed  and  Observed  Ages, 
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529  809 

18  561 
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0.0095 
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0.0000 
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40-46 
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40-60 
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996  850 

0.0000 
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18-45 
^1 
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AGES  OF  YOLUNTEEBS.  61 

The  formulas  which  thus  represent  the  number  of  white  males 
from  the  age  of  10  years  upwards  are,  — 

for  the  United  States 

X  =  445440  sin  (134*  84'  +  (y  — 10)  •  52^) 

for  the  Loyal  States 

X  =  257870  sin  (111**  6M  -f-  (y— 10)  •  80^.2) 

in  which  x  is  the  number  at  the  year  of  age  y. 

Assuming  these  values  to  be  correct,  we  find  the  distribution 
of  the  white  male  population  in  1860  to  have  been  as  represented 
in  Tables  XX.  and  XXI. 

These  tables  show,  for. the  United  States  and  the  Loyal  States 
respectively,  the  actual  numbers :  —  first,  at  each  year  of  age 
from  15  to  50,  inclusive  ;  secondly,  at  and  over  each  year  of  age 
from  15  to  50,  inclusive ;  thirdly,  at  and  over  each  year  within 
the  limits  of  military  age  from  18  upwards,  and  also  the  cor- 
responding relative  or  proportional  nimibers,  using  those  for  18 
years  as  the  units. 

Subsequent  investigation  has  led  to  the  detection  of  a  formula 
totally  different  in  structure  from  those  above  given,  but  which, 
although  its  agreement  with  the  census-numbers  within  the  years 
of  military  age  is  by  no  means  so  close  as  these  afford,  yet  repre- 
sents the  various  censuses  of  the  United  States  and  those  of  for- 
eign  countries  throughout  the  period  of  human  life  with  a  degree 
of  precision  never  before  attained,  so  far  as  I  am  aware.  It  rep- 
resents the  number  of  infants  under  one  year  as  well  as,  and 
indeed  better  than,  the  number  at  middle  life  or  advanced  years ; 
and  I  cannot  avoid  the  conviction  that  this  formula  affords  an  im- 
portant step  toward  the  true  mathematical  expression  of  what  we 
may  call  the  lifo-curve.  Modifications  will  doubtless  be  made  in 
it ;  indeed,  it  manifestly  gives  the  numbers  too  small  for  the  ages 
under  5  years,  over  70  years,  and  between  20  and  45  years,  while 
those  of  later  childhood  and  youth  on  the  one  side,  and  of  ad- 
vanced maturity  on  the  other,  are  in  excess.  But  the  discor- 
dances are  small,  and  I  hardly  think  that  any  expression  of  equal 
simplicity  will  be  found  whioh  will  represent  the  life-curve  more 
closely. 


«2 


Of  ±s  JTrmr^a  v^adEi  s  snplj 


v!xer?  <«  rTTC'SSieis  dbe  5az!i  cf  iZ  xi^isr  tb»  i^  &,  a  is  the  total 
n:i=.t«»r.  izfi  c.  *  4r«»  tt^j  cciis^iz.::?  ch&;»c?enscic  of  the  especial 
ptipcL&df^a  TiZ'isr  «*Timf^.u:»^r.  ieci^.*  azd  iz^c-iicfttioas  are  given 
IZ.  zbti  ApcK&iix  :  ^njere  iib«c  &r?  ^L<s  ^xb^bcting  the  distribution 
rf  sae  tocil  w^ihe  p«:ot-2KI':c  oc  lie  CMeii  Stttes^  as  given  by 
tkB«  lav.  The  nlae^  £:Ser  iS^ctrv  irvoL  ^:<e  in  Tables  XX.  and 
XXI-  which.  S:c  rie  i>£b«<s^  oc  l!^»  a:  ie«3t.  seem  to  be  more 
accurate  whhfn  d>^  rm'TS  &>  whStrl  tbej  are  extended,  although 
tiiie  conres^xxiin^  n:i=ibers  beyxid  tsese  EMUts  vooki  be  less 
accQcdant  vhh  obserras^i'ci. 


AGES  OP  YOLimTEEBS. 


63 


TABLE    XX. 
WhiU  MaU  Population  ofihe  UnUed  States  in  1860. 


L 

ActaAl  Number 

Beladre  Namber 

'MitUfty. 

AttlM 

Ataodowr 
glTuiaf*. 

Attodowr 

giTtiiageuid 
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Attb« 
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15 

294  770 

8  262  612 

16 

289  680 

7  957  842 

17 

284  580 

7  668  162 

18 

279  820 

7  888  632 

5  645  800 

10  000 

10  000 

10  000 

19 

274  040 

7  104  812 

5  866  480 

9  811 

9  622 

9  505 

10 

268  700 

6  830  272 

6  092  440 

9  620 

9  251 

9  020 

21 

268  290 

6  561  572 

4  823  740 

9  426 

8  887 

8  644 

n 

257  820 

6  298  282 

4  560  450 

9  230 

8  530 

8  078 

» 

252  300 

6  040  462 

4  302  630 

9  033 

8  181 

7  621 

24 

246  720 

5  788  162 

4  050  330 

8  833 

7  839 

7  174 

25 

241  090 

5  541  442 

3  808  610 

8  631 

7  505 

6  737 

26 

235  380 

5  300  852 

Z  562  520 

8  427 

7  179 

6  310 

27 

229  640 

6  064  972 

3  327  140 

8  222 

6  860 

6  898 

29 

228  840 

4  833  332 

3  097  500 

8  014 

6  549 

5  486 

1  *» 

217  990 

4  611  492 

2  878  660 

7  804 

6  246 

6  090 

to 

212  090 

4  398  502 

2  655  670 

7  598 

5  951 

4  704 

II 

206  140 

4  181  412 

2  448  580 

7  880 

5  664 

4  328 

12 

200  140 

3  975  272 

2  237  440 

7  166 

5  885 

3  963 

S3 

194  100 

3  775  132 

2  037  300 

6  949 

5  114 

3  609 

S4 

1 

138  020 

3  581  032 

1  843  200 

6  731 

4  851 

3  265 

i  « 

181  890 

8  393  012 

1  655  180 

6  512 

4  596 

2  932 

i  ^ 

175  710 

3  211  122 

1  473  290 

6  291 

4  850 

2  610 

17 

169  500 

3  035  412 

1  297  580 

6  068 

4  112 

2  299 

18 

163  250 

2  865  912 

1  128  080 

5  846 

3  882 

1  999 

29 

156  970 

2  702  662 

964  880 

5  620 

3  661 

1  710 

40 

150  640 

2  545  692 

807  860 

5  393 

8  448 

1  432 

41 

144  290 

2  895  052 

657  220 

5  166 

3  244 

1  165 

1  « 

137  900 

2  250  762 

512  930 

4  937 

3  049 

909 

:  o 

131  470 

2  112  862 

375  030 

4  707 

2  862 

666 

,    41 

125  020 

1  981  392 

243  560 

4  476 

2  684 

432 

U 

118  540 

1  856  372 

118  540 

4  244 

2  615 

210 

46 

112  080 

1  737  832 

4  Oil 

2  354 

t 
1 

n 

105  500 

1  625  802 

8  777 

2  202 

48 

98  940 

1  520  802 

8  542 

2  059 

^  i 

92  860 

1  421  362 

8  307 

1  925 

. 

"( 

85  760 

1  329  002 

8  072 

1  800 

64 


or  toccxthk 


TABLE    XXI 


^  dk  Ltfd  SUta  m  1860. 


I 


IS 
1€ 
I  IT 
18 
19 
» 
SI 


ss 

IS 

n 

S8 


I 


SI 


S3 

t     S4 

is 

ST 


I 


40 
41 
4S 
4S 

44 
45 

46 
47 
48 
49 
60 


L 


SS8  no 


219  180 
215  940 
212  000 
200  ISO 


201  810 

196  o;o 

194  180 

190  150 

188  040 

181  820 

1T7  500 

lis  100 

188  590 

183  990 

159  SOO 

154  530 

149  890 

144  730 

139  720 

134  820 

129  480 

124  230 

118  920 

113  550 

106  110 

102  820 

97  080 

91  480 

85  830 

80  130 

74  400 

88  840 


1 

I 


.  8C7S 

'84n 

8t2S 
'  5990 

57^ 

*  5504 
^  5SS2 

.  '  1^ 
4937 

4735 

4537 

4343 

•  4  153 
3987 
S7S5 

3807 
3434 
3286 

3  102 
2  942 

,  2  788 

:  2838 
2493 
2  354 

!  2  219 
2090 

ll 


413 
143 


813 


193 

373 
873 
773 
1S3  I 

193  ' 


813 
153 


1  847 
1  733 
1  825 
1  622 
425 
334 
1  248 
1  188 
1  093 


003 
453 
343 


1 
1 


843 
183 


203 
803 


4  574 
4S59 
4  ISO 
3808 

3  717 
3  511 
3300 
3  111 
2  017 
2727 
2  541 
2  SSO 
2  132 
2009 
1  840 
1  676 
1  517 
1  962 
1  213 
1  088 


120 


840 


740 


550 

730l 
230  I 
130 
540  ! 
550  ■ 
250  : 


10 
9 

9  700 
0 
0 

9  211 
9  00 
8  859 
8  676 
8 
8 
8 

7  896 
7  692 
7  483 


i 

664 
540 
421 
307 
199 
97 


040  ! 
310 
590' 
910  '■ 
510  : 
280' 


810  ! 
700  ! 
080  I 


7  051 
6  829 
6  604 
6  375 
6  143 
5  907 
5  668 
5  426 
5  181 
4 
4 

4  430 
4  174 
3  916 

8  656 
3  394 
3  130 


10 
9  634 
9  275 
8  910 
8  fTS 
8  239 
7  888 
7  563 
7  S39 
6922 
6  612 
6  SOO 
6  013 
5  725 
5  444 
5  170 
4  905 
4  647 
4  393 
4  157 
3  924 
3  699 
3  4S4 
3  277 
3  078 
2  889 
2  709 
2  538 
2  376 
2  224 
2  081 
1  947 
1  823 


10  000 
9  521 
9  049 
8  864 
8  127 
7  678 

7  tn 

6  804 
6  379 

5  oe 

6  555 

5  157 

4  709 

4  391 

4  022 

3  663 

3  315 

2  977 

2  650 

2  334 

2  029 

1  735 

1  452 

1  180 

920 

672 

436 

212 


7739 
TT76 
7  812 
7846 
7880 

7  912 
79a 
7073 

8  001 
8028 
8054 
8078 
8  101 
8  123 
8  141 
8  162 
8  179 
8  194 
8  207 
8  219 
8  229 
8  237 
8  243 
8  246 
8  247 
8  247 
8  242 
8234 
8  223 
8  209 
8  190 
8  165 
8  136 
8099 
8055 
8  001 
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The  results  present  some  carious  contrasts  between  the  life- 
conres  for  the  total  population  in  the  loyal  States  and  in  the 
insurgent  States,  which  may  be  best  recognized  by  reference  to 
the  appended  chart,  marked  E.  This  chart  exhibits  the  number 
of  white  males  at  each  year  of  age  from  18  to  50,  corresponding 
to  each  10  000  at  the  age  of  18.  It  will  be  seen  at  once  that  the 
curvature  of  the  line  representing  the  population  of  the  insurgent 
States  is  in  the  direction  opposite  to  that  of  the  lines  belonging 
to  the  loyal  States  and  to  the  whole  coimtry.  The  dotted  line 
is  straight,  and  shows  what  the  distribution  would  be,  did  it  follow 
a  regular  arithmetical  progression.  To  what  extent  this  differ- 
ence may  be  due  to  immigration  from  Europe,  which  has  been 
chiefly  to  the  Free  States,  I  will  not  undertake  to  estimate.  We 
have  seen,  however,  that  the  law  of  distribution  of  our  volunteer 
troops  according  to  ages  was  essentially  the  same  for  those  States  * 
to  which  immigration  is  greatest  as  for  those  to  which  it  is 
least 


The  construction  of  all  the  curves  laid  down  on  the  accompany- 
ing charts  will  be  manifest  without  explanation.  For  those  or- 
dinates  which  belong  to  the  respective  ages  they  give  the  corre- 
sponding numbers. 


APPENDIX  TO  CHAPTER  m. 


OS  THE  AGES  OF  A  FOFCLATK>BL 

1m  the  coune  of  the  preceding  ieTenlipitinnj  the  inleieiiiiig  qnestioii  m 
lo  the  general  dislribatioa  of  a  popohtfinn  bj  ages  hecamr  praniDeot ;  and 
the  inqoirf  eoodnaallj  suggested  itadf,  how  fiu*  anj  naple  Ibrmola  might 
be  capable  of  rcpreicptii^  the  obaenred  onmbers  fat  all  ages  of  life.  Tliia 
has  inddentallj  kd  to  the  deteetioo  of  what  seems  to  be  the  tnie  law,  which, 
although  not  stricdj  pertaining  to  the  sobject  in  hand,  seems  jet  to  possess 
sufficient  practical  Yaloe  and  importance  in  its  indirect  bearing  to  ja»tif j  its 
introdoction  here, — the  more  espedallj,  since  endeaTors  to  obtain  informa- 
tion on  this  point  elsewhere  have  proved  fmitless. 

It  appears  that,  in  a  population  at  all  homogeneoos  in  its  diaracter,  the 
nnmber  of  persons  imder  the  age  a  years  maj  be  reinesented  bj  the  simple 
expression 

N=a  sin  ni^B 

in  m'hich  a  denotes  the  total  number  of  the  population^  while  h  and  B  are 
constants  peculiar  to  the  cooDtrv  and  epoch.  The  quantity  ^  is  an  angle 
somewhat  larger  than  1%  and  ib  is  a  number,  generally  a  little  less  than 
imity. 

For  the  special  case    i=^h    the  formula  becomes 

I^zzz  a  sin  n  ^ 

containing  only  one  troknown  quantity,  the  angle  ^,  to  be  determined  by 
investigatioiu 

A  very  peculiar  characteristic  of  this  law  is  recognizable  in  the  circum- 
stance that  the  number  at  any  giv^  age  appears  to  be  strictly  proportional 
to  the  whole  population ;  so  that  the  expectation  of  life,  for  the  average  indi- 
vidual, is  as  well  represented  as  is  the  general  distribution  by  ages  of  the 
total  number  of  individuals,  of  whom  the  population  is  composed. 
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Investigating  the  yalues  of  the  constants  k  and  6  for  the  people  of  the 
United  States  at  each  of  the  last  four  enumerations,  we  find 

J>9M  k  6 

1880  0.9918  2^0524 

1840  0.9921  1^9747 

1850  0.9982  1^8a61 

1860  0.9941  1^7307. 

The  census  of  1820  is  not  sufficiently  distinct,  in  the  assortment  by  ages, 
to  permit  a  determination  of  the  constants,  but  the  indications  are  clear 
that  a  proper  enumeration  would  have  afforded  results  in  conformity  with 
the  preceding  series ;  the  yalue  of  k  being  smaller,  and  that  of  B  larger  than 
fin*  the  population  in  1830. 

The  curious  fact  thus  becomes  evident,  that  our  population  has,  during 
the  last  forty  years  or  more,  been  gradually  assimilating  itself  to  the  normal 
type  represented  by  ib  =  1 ;  growing,  or  developing  itself,  so  to  speak, 
toward  a  compliance  with  the  simple  law 

i\r=  a  sin  n  ^ 

in  which  the  value  of  $  indicates  the  longevity  of  the  people,  since,  accord- 
ing to  the  formula,  the  entire  population  becomes  extinct  at  the  age  when 
Jltf=90^ 

How  &r  immigration  has  affected  the  values  of  the  constants  for  the 
United  States  we  will  not  now  inquire.     Were  the  tendency  to  immigrate 
independent  of  age,  no  appreciable  influence  could  be  traced  to  this  source ; 
and  the  character  of  the  immigration  into  this  country  seems  to  have  been 
such  as  to  exhibit  no  overwhelming  excess  or  deficiency  for  any  one 
period  of  life,  except  that  there  is  certainly  a  deficiency  in  the  relative 
number  at  the  mo^^^t  advanced  ages.     But  the  accessions  to  our  population 
from  Ireland  and  Germany  appear  to  have  bt*en  in  most  cases  by  fam- 
ilies, and  not  composed  chiefly  of  persons  in  the  prime  of  life  or  fullness 
of  strength,  as  is  the  ca«e  in  very  new  countries. 

The  English  people  appearing  to  afford  a  fair  specimen  of  a  permanent 
and  normal  population,  the  last  two  censuses  of  England  and  Wales  were 
examined,  and  with  the  following  result :  — 


Data 

k 

B 

1851 

0.9957 

1^4702 

1861 

0.9962 

1^4316. 

Thus  a  similar  phenomenon  is  manifested  by  the  English  enumerations  to 
that  exhibited  by  the  American  census-returns ;  the  values  of  k  approach- 
ing unity,  and  those  of  B  diminishing.     The  smaller  value  of  the  angle  B 
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indicates  a  longer  duration  of  life  in  that  country ;  bat  i^  the  modulos  of 
the  change  bj  geometric  progresBion,  was  not  larger  for  England  in  1851 
than  it  bids  fair  to  be  for  the  United  States  in  ten  jears  from  the  present 
time. 

Passing  next  to  the  Frendi  popolation,  we  find  the  Taloe  it  =  1  as  the 
result  alike  of  the  last  three  enomerations,  the  Talnes  of  6  being 

in  1851  l^a553 

«   1856  1^.0556 

«   1861  1*.0473. 

The  remarkable  pecnliaritj  of  the  Vfe-conre  for  France,  as  r^;aids  the 
small  infimtile  mortality,  is  well  exhibited  by  the  chart  F^  whidi  shows 
the  nomber  living,  at  each  year  of  age,  for  every  millioQ  in  the  population. 
The  several  curves  of  this  diart  represent  the  distribution  of  ages  for  the 
United  States  in  1830  and  1860,  (those  for  the  intermediate  decades  being 
omitted  to  avoid  confusion,)  for  England  in  1861,  and  for  France.  The 
English  curve  for  1851  would  differ  too  slightly  from  that  for  1861  to  be 
conveniently  distinguished  on  the  chart;  and  the  French  curves  f<n>  1851, 
1856,  and  1861  would  be  nndistinguishable  from  one  another. 

The  chart  G  shows  the  corresponding  values  of  Nj  (the  number  under 
each  year  of  age,)  for  each  nation,  and  clearly  manifests  the  diflferences  in 
the  law,  corresponding  to  the  diversity  in  the  constants. 

The  tables  of  population  deduced  finom  the  census-returns  already  dted, 
together  with  the  valaes  given  by  the  formula,  are  here  appended,  reduced 
however,  in  each  case,  to  the  scale  of  100,000  of  population.  The  dif- 
ferences are  given  in  decimals  of  the  census^umbers,  and  the  accordance 
between  the  formula  and  the  recorded  numbers  will  be  manifest  at  the  first 
inspection.  The  chief  discrepancies  will  be  found  in  the  French  tables,  for 
the  ages 

exceeding  50,  in  the  census  of  1851 
a  55,  "  "  "  **  1856 
u         60,  «    «        «       **    1861. 

This  curious  drcnmstance  and  the  nature  of  the  discordances  suggest  some 
historical  explanation ;  which  the  disturbed  condition  of  the  French  nation 
at  the  period  corresponding  to  the  birth  of  this  portion  of  the  population 
seems  to  render  plausible. 
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TABLE    XXII. 

Agei  of  the  Population  of  the  Untied  States^ 
oi  deduced  from  the  Omsus  Betums  of  1830  and  1840. 


Afll. 

CemiM  of  1830.  • 

Centof  of  1840. 

Vt'^MIM  M^Af  flM   ■ 

dnamlMn. 

DUnmiML 
(C.-O.) 

Proportional  BiimbenL 
ObMrrod.       Oricuhitad. 

DUhNooo. 
(0.-0.) 

irnipiinjiuiii 

0.  5 

17977 

17082 

-0.050 

17487 

16334 

-0.068 

J- 10 

14576 

15254 

•fO.046 

14173 

14651 

+0.034 

10-15 

12452 

13280 

•fO.014 

12094 

12931 

+0.069 

lJ-20 

11147 

11318 

+0.024 

10911 

11205 

+0.027 

SO-80 

17752 

17244 

-0.029 

18155 

17456 

-0.038 

I0-4O 

10906 

11287 

+0.085 

11597 

11790 

+0.017 

40-50 

6886 

6982 

40.007 

7320 

7466 

+0.020 

60-W 

4506 

8973 

-0.078 

4865 

4889 

+0.005 

»-70 

2525 

2100 

-0.168 

2449 

2848 

-0.048 

70-80 

1104 

992 

-0.100 

1182 

1067 

-0.058 

W4ofa 

S65 

540 

867 

868 

TABLE    XXIII. 

Ages  of  the  Population  of  the  United  States^ 
Oi  deduced  from  the  Census  Returns  of  1850  and  I860. 


Centos  of  1850. 

Ceosttsof  1860. 

AO. 

Obnrrtd. 

ilmimbon. 
CdCTikfxd. 

DffbrBDOO. 
(C.-O.) 

ProporlJoiu 
ObMrrod. 

ilmimbon. 
OikulAted. 

DISirHftoo. 
(O.-O.) 

i  0-  1 

2751 

8170 

+0.152 

2998  ' 

8003 

+0.002 

1   1-  6 

12070 

12215 

+0.012 

12800 

11608 

-0.056 

1  s-io 

18886 

14102 

+0.019 

18117 

18484 

+0U)28 

ho- 15 

12292 

12564 

+0.022 

11588 

12206 

+0.053 

|lS-20 

10892 

10990 

+0.009 

10625 

10853 

+0.021 

Iio-so 

18562 

17503 

-0.057 

18242 

17692 

-0.080 

{10-40 

12868 

12225 

-0.012 

18012 

12760 

-0.019 

140-60 

8130 

8019 

-0.018 

8496 

8618 

+0.014 

M-60 

4903 

4883 

-0.041 

5214 

5866 

+0.029 

•0-70 

2667 

2695 

+0.010 

2910 

2953 

+0.015 

70-80 

1147 

1250 

+0.090 

1158 

1261 

+0.089 

SOiorei 

882 

882 

840 

196 

1 

70 
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TABLE    XXIV. 

Agei  of  the  Population  of  England  and  Waks, 
as  deduced  from  the  Census  Returns  of  1851  and  1861. 


▲ai. 

Census  of  1851. 

Census  of  1861. 

Proportloni 
ObMnvd 

ilnnmlMn. 
GftloaUted. 

DUhiracss* 

(a  -  0.) 

Proportlooi 
Obaerrttd. 

Jmunben. 

DKfcrane*. 
(0.  -  0.) 

0-    6 

13006 

12633 

-0.086 

13352 

12245 

-0.083 

6-10 

11690 

11800 

40.018 

11588 

11676 

-0.001 

i     10-16 

10616 

10987 

40.034 

10415 

10619 

40.040 

16-20 

9882 

10079 

40.013 

9688 

10007 

40.032 

SO- 26 

9441 

9114 

-0.086 

9317 

9108 

-0.023 

26-80 

8807 

8170 

-0.017 

7932 

8178 

40.030 

80-86 

7168 

7179 

40.001 

6960 

7282 

40.046 

86-40 

6088 

6278 

40.030 

6111 

6352 

40.038 

40-46 

6893 

6878 

-0.003 

6638 

6506 

-0.024 

46-60 

4440 

4646 

40.023 

4617 

4706 

40.019 

60-65 

8934 

3782 

-0.040 

3995 

3820 

-0.046 

65-60 

2919 

3061 

40.046 

3039 

8245 

40.063 

60-65 

2668 

2426 

-0.100 

2761 

2512 

-0.095 

65-70 

1815 

1841 

40.014 

1862 

1910 

40.025 

70-75 

1386 

1332 

-0.041 

1891 

1355 

-0.026 

76-80 

809 

876 

40.076 

794 

869 

40.086 

80-86 

410 

481 

40.178 

894 

435 

40.104 

86  ft  oyer. 

188 

142 

146 

77 

\         Total, 

100000 

100000 

100000 

100000 

For  1851,        N'. 
1861,        N'. 


FORMULAS 

100  000  sin  n  (0.99575)-  .  1^4702. 
100000  sin  n  (0.99616)*  .  1^4316. 
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TABLE    XXV. 


Aget  of  the  PapukUton  of  France^ 
u  itdMctd  from  the  Oeruut  Beturm  of  1851,  1856,  and  1861. 


AOI. 

Cental  of  1851. 

Censoi  of  1856. 

Census  of  1861. 

DUhraoM. 
(C.-0.) 

Dilbrenee. 
(0.  -  0.) 

IMflemie*. 
(0.  -  0.) 

nami 

Ob- 
nrred. 

JMJUmM 

bMS. 

Utod. 

Jrropof 
nam 

Ob- 
Mnred. 

bttt. 

Cilea- 
lAted. 

rropor 
nami 

Ob- 

MIT«d. 

iMTt. 

Cftlen- 
latad. 

0-  6 

9291 

9208 

-0.009 

9568 

9200 

-0.088 

9677 

9124 

-0.088 

$-10 

9216 

9180 

-0.009 

9120 

9119 

0.000 

8767 

9052 

+0.032 

10-15 

8800 

8946 

+0.016 

8821 

8965 

+0.016 

8668 

8898 

+0.027 

15-20 

8806 

8716 

-0.010 

8530 

8736 

+0.024 

8701 

8722 

+0.002 

|l0-25 

8826 

8487 

+0.018 

8077 

8427 

+0.048 

8237 

8874 

+0.017 

115-80 

8020 

8036 

+0.002 

8075 

8051 

-0.008 

7857 

8005 

+0.019 

|lO-S6 

7565 

7616 

+0.007 

7575 

7614 

+0.005 

7421 

7564 

+0.019 

|s»-40 

7188 

7106 

-0.012 

7255 

7092 

-0.022 

7098 

7071 

-0.004 

1  40-45 

6596 

6534 

-0.009 

6656 

6526 

-0.020 

6626 

6514 

-0.017 

1  46-50 

6869 

5890 

+0.004 

6041 

5902 

-0.028 

6155 

5900 

-0.041 

1  50-56 

5782 

5233 

-0.095 

5317 

5228 

-0.017 

6382 

5254 

-0.024 

66-00 

4890 

4512 

+0.028 

4838 

4503 

-0.069 

4559 

4618 

-0.009 

fO-66 

8670 

8753 

+0.023 

3734 

8753 

+0.005 

4160 

3790 

-0.090 

•5-70 

2785 

2954 

+0.059 

2757 

2958 

+0.076 

2941 

3016 

+0.025 

TO- 75 

1952 

2148 

+0.100 

1902 

2145 

+0.128 

1940 

2218 

+0.143 

75-80 

1062 

1318 

+0.2.39 

1068 

1312 

+0.205 

1123 

1398 

+0.245 

80-85 

480 

468 

-0.025 

458 

468 

-0.038 

490 

568 

+0.169 

85lkof«. 

208 

1 

193 

1 

199 

14 

Total, 

100000 

100000 

100000 

100000 

100000 

100000 

For  1851, 
1856, 
1861, 


FORMULAS 

N=  100000  sin  n  {1*.0553). 
N=i  100  000  sin  n  (1'.0556). 
j^=  100000  sin  n  (1*.0473). 
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The  ^muciit  of  the  uLeeiied  nomben  vidi  those  giren  hj  our  formula 
m  indicated  hj  the  qoantitiea  io  the  calomnt  headed  C  —  O.  (L  e.  Com- 
pated  flmacf  Obeerred),  and  appears  to  be  eotirelj  wiihin  the  limita  of 
probable  error  in  the  ennmeratioD, — if  we  except  those  diacordaDoes  for 
the  Fieoefa  ceDBos  alreadj  aDoded  to.  It  affbcda  a  strong  argument  for 
belief  that  the  true  fiirm  of  the  normal  life^nrre  is  dosdj  represented 
bj  the  sme-fixmnla. 

The  oolj  other  statiitics  of  ages  iar  European  popnlations,  whidi  have 
been  cooreniently  acgcssibtey  are  eontained  in  the  abstract  of  the  Pmssian 
census  of  1852,  given  bj  BracheDiy  in  the  second  Tolume  of  his  DaUicke 
SUuiemiMMde.    A  discussion  of  the  numben  there  recorded  gives 

k  =  0^60,        0  =  r.4702, 

these  values  being  dtmdj  similar  to  those  ftr  England  and  Wales  in 
1851. 

It  is  manifest  that  if  the  number  under  anj  given  age  n  be  represented 
bj  tiie  ezpreenon 

iSbe  number  between  the  ages  n  and  n-f*^  ^"^  ^  expressed  bj 

2amilr{kn  +  k  —  n)$.  eimllr  {kn  +  k  +  n)S, 

and  the  mcntalitj  at  the  same  period,  by  the  finite  difference  of  this  quantity. 
But  when  k  becomes  unity,  these  values  are  greatly  simplified,  and  we 
have 

Pi^ulation  under  the  age  n  years  =  a  sin  n  ^ 
Popuktionat         u     u    u     a     =  2a  sin  |^  cos  (a-)- 1)^ 
Mortality     «  «     «    -     «     =  4a  sin*  J  ^  sin  (a  +  1)  «. 

According  to  the  formula  here  presented,  the  life-curve  for  advanced  ages 
bears  no  similarity  to  an  asymptote,  but  ceases  abruptly  when  the  quantity 

n  if  ^  =  90^ ;  or  for  the  case  of  ib  =  1,  when  a  =  -^.    This  indicates  that 

all  ages  above  this  limit  are  exceptional,  and  to  be  regarded  in  the  same 
light  as  deviations  from  the  theoretical  number  at  other  periods  of  life. 

The  many  paths  of  research  afforded  by  the  residual  discordances  from 
the  formula  must  be  passed  by  on  this  occasion,  with  the  single  remain  that 
they  offer  indications  of  abundant  reward  for  any  explorer. 


CHAPTER  IV. 

AGES  OF  RECRUITS. 

1.  Nature  of  the  Problem. 

To  determine  the  law  of  distribution  for  recruits  according  to 
ages,  in  the  same  manner  as  we  have  already  done  for  the  volun- 
teers, is  impossible.  The  large  inroads  made  upon  the  younger 
pordon  of  the  military  population,  by  the  enlistment  of  volunteers, 
materially  changed  the  character  of  that  population  ;  and  each 
successive  subsequent  call  for  troops  not  only  tended  to  increase 
the  irregularity  of  distribution  of  ages  among  the  men  left  at  home, 
but  drew  from  the  community  as  new  recruits  a  class  whose  ages 
were  themselves  irregularly  distributed,  in  consequence  of  the  great 
disturbance  of  symmetry  already  existing  in  the  military  popula- 
tion. This  process  several  times  repeated  gave  a  distribution  of 
ages,  in  the  aggregate  of  the  recruits,  which  is  subject  to  no  simple 
law,  and  threatened  to  baffle  all  attempts  at  intelligent  investiga- 
tion. 

Since  the  official  musters  have  not  always  been  so  recorded  as 
to  permit  the  separate  investigation  of  recruits  enlisted  in  the  dif- 
ferent years,  we  must  content  ourselves  with  the  considei*ation  of 
only  two  general  classes,  "  Volunteers  "  and  "  Recruits  ;  "  adopt- 
ing for  the  former  the  definition  given  in  the  last  chapter,  and 
referring  all  other  white  troops  furnished  by  the  States,  including 
reenlisted  volunteers,  to  the  latter  class. 

Our  problem  then  becomes  the  following :  —  first,  to  determine 
as  nearly  as  possible,  from  the  information  deduced  by  the  discus- 
sion of  Ages  of  Volunteers,  what  were  the  ages  of  the  men  enlisted 
daring  each  successive  year  of  the  war ;  then,  by  comparing  the 
aggregate  of  these  with  the  numbers  collected  from  the  official 
muster-rolls,  to  learn  how  far  our  adopted  law  of  enlistment  by 
ages,  as  derived  from  volunteer  troops,  is  corroborated  by  these 
records  of  ages  of  recruits,  and  what  modification  of  the  formula  is 
requisite  for  producing  the  closest  possible  accordance  between  the 
computed  and  the  observed  numbers. 
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The  ages  of  the  military  population  in  each  successive  year  are 
an  essential  element  in  this  investigation,  inasmuch  as  the  number 
enlisting  at  any  given  age  must  be  dependent  upon  the  total  num- 
ber at  that  age  in  the  community ;  so  that  in  the  theoretical  dis- 
tribution of  a  certain  number  of  recruits  according  to  ages,  it  is 
not  the  absolute  number  at  each  age,  but  the  tendency  to  enlist  at 
that  age,  which  must  be  inferred  from  the  formula.  In  other 
words,  whenever  the  normal  distribution  of  ages  in  the  population 
lias  been  disturbed,  the  formula  tells  us  not  the  actual,  but  the  pro- 
portionate number  enlisting  at  each  year  of  age ;  and  in  the  ab- 
sence of  other  information,  the  total  number  of  enlistments  in  each 
year  must  be  so  distributed  among  the  several  military  ages,  as  to 
assign  to  each  a  number  whose  ratio  to  the  militaiy  population  of 
that  age,  then  at  home,  follows  the  law  indicated  by  the  formula. 

It  thus  becomes  necessary  for  the  success  of  the  investigation, 
that  the  statistics  of  population  upon  which  the  calculations  are 
based  should  be  specially  adapted  to  the  object  in  view ;  and  a 
close  approach  to  the  truth  in  the  iundamental  formula  adopted 
becoipes  doubly  important. 

2.  Fundamental  Statistics. 

In  the  general  schedule  of  statistics  of  the  war  given  in  Chapter 
I.,  which  must,  from  its  very  nature,  be  only  approximate,  the 
total  number  of  troops  enlisting  in  each  year  was  deducted  from 
the  number  of  males  of  military  age  previously  at  home.  This 
course,  although  in  accordance  with  the  object  there  in  view,  was 
not  strictly  accurate,  inasmuch  as  it  was  based  upon  the  erroneous 
assumption  that  the  enlisted  men  were  all  within  the  limits  of  mil- 
itary age  prescribed  by  law.  In  the  present  research  this  assump- 
tion is  inadmissible,  and  it  becomes  necessary  to  prepare  more  de- 
tailed estimates,  by  increasing  the  mihtary  population  at  home,  at 
any  epoch,  by  the  probable  number  of  men  who  had  already  en- 
listed, but  were  not  between  the  ages  of  eighteen  and  forty-five  at 
the  time  of  enlistment ;  also  by  distinguishing  subsequent  enlist- 
ments of  men  not  within  these  limits  of  age,  and  separately  con- 
sidering the  deaths  at  home  of  those  who  had,  and  of  those  who 
had  not,  served  in  the  army. 

The  following  table  has  consequently  been  used  in  the  computa- 
tions of  this  chapter.  It  is  accordant  with  the  schedules  of  Chap- 
ter I.  except  in  this  special  reference  to  irregular  enlistments.  In 
the  fourth  column  is  given,  under  the  heading  **  Natural  Growth," 
the  excess  of  the  number  of  white  males,  attaining  the  age  of 
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eigiiteen,  over  the  iramber  of  those  arriving  at  forty-five  years ; 
the  sum  of  the  two  classes  of  deaths  deducted  from  the  sum  of  the 
iBcreases,  by  natural  growth  and  by  immigration,  showing  the  ac- 
tual, or  net,  increase  of  the  military  population.  The  deaths  among 
men  who  had  served  in  the  army  are  here  assumed  to  be  essen- 
tially in  the  same  proportion  as  among  those  who  had  not  served. 
This  is  doubtless  an  underestimate,  since  the  effect  of  wounds,  ex- 
posure, and  exhaustion  must  have  manifested  themselves  in  an  in- 
creased rate  of  mortality ;  but  in  the  absence  of  numerical  data, 
little  account  is  here  taken  of  this  influence,  which  would  probably 
produce  small  perceptible  effect  upon  the  results  of  the  present 
inquiry.  The  numbers  are  given  in  thousands,  as  before,  and  those 
otthe  last  line  are  recorded  as  though  the  army  were  not  disbanded 
imtil  July  1865. 

TABLE    I. 
Military  Population  and  Unlistments. 


Site 


IMO,  July  1 
i861,  April  1 
IMl,  Jalj  1 
im,  Jalj  I 
1863,  JoIt  I 
19U,  Jolj  1 
18&5,  JbIj  1 


M  Ulteiy  Population  at  Home 


t 

a 

a 


4  878 
4  472 
4838 
3  890 

8  802 
8126 


I 


146 


690 
882 


IncreaMby 


^1 


87 
29 
117 
122 
182 
148 


86 
11 
82 
82 
66 
62 


DeatlM 


28 
9 
84 
81 
28 
27 


2 
8 
6 

6 


N0ir  Bnlift- 
m«nts 


a 


166 
668 
460 
421 
864 


i 

o 


6 
17 
17 
18 
16 


s 

a 


I 


60 

60 

200 

60 


8.  Method  of  Investigation. 

The  formula  deduced  from  the  grand  total  of  the  ages  of  volun- 
teers gave  the  number  of  men  in  each  10  000,  at  and  over  any 
g^ven  year  of  age  at  the  time  of  enlistment,  as 

^  =  2108  —  77.0  n  +  7897  (0.85862)* 

ft  being  the  excess  above  eighteen  years.  But  this  formula  also 
indicated  a  decided  excess  of  the  recorded  numbers  for  the  ages 
eigliteen,  twenty-one,  and  forty-four,  as  also  a  deficiency  at  the 
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ages  nineteen  and  twenty ;  owing,  without  doubt,  to  misrepresen- 
tationjs. 

In  the .  hope  of  attaining  numerical  values  of  still  greater  pre- 
cision, the  computation  was  repeated,  after  modifying  the  original 
data  by  about  one  half  the  amount  of  the  supposed  misstatements. 
The  results,  were  quite  satisfactory,  showing  not  merely  a  smaller 
series  of  discordances  between  the  calculated  and  the  observed 
numbers,  but  a  somewhat  nearer  approach  to  equality  between  the 
excess  at  twenty-one  years,  and  the  deficiency  at  nineteen  and 
twenty.  This  gave  encouragement  for  a  repetition  of  the  process, 
using  as  a  correction  to  the  recorded  numbers,  three  fourths  of  the 
amount  of  misstatement  as  deduced  from  the  second  approxima- 
tion ;  and  gave  a  result  which  seems  to  express  the  distribution  of 
ages  of  volunteers,  taken  as  an  aggregate,  as  closely  as  any  for- 
mula attainable.  This  was"  assumed  as  the  basis  of  the  present 
investigation,  and  is  as  follows  :  — 

(First  assumed)  «»  =  2068  —  77.5  n  +  7932  (0.85688)« 

It  must  now  be  noted,  that  the  volunteers,  of  whom  we  have 
the  recorded  ages  of  somewhat  more  than  one  million,  were  chiefly 
enlisted  before  the  middle  of  the  year  1863.  The  total  number, 
up  to  1863  July  1,  was  1  327  000,  and  we  may  roughly  suppose 
800  000  enlistments  to  have  taken  place  from  a  normal  population 
prior  to  July  1862,  and  520  000  to  have  been  made  a  year  later 
from  the  military  population  left  at  home  after  the  withdrawal  of 
these  800  000. 

Following  this  hypothesis,  and  deducting  from  the  military  pop- 
ulation in  April  1861,  such  a  number  of  men  at  each  year  of  age 
as  our  assumed  formula  indicates  for  a  total  force  of  800  000  men 
(making  allowance,  however,  for  enlistments  above  and  below  the 
established  limits  of  age,  in  the  proportions  indicated  by  the  oflicial 
records  in  Table  II.,  Chapter  III.),  we  obtain  the  distribution  of 
ages  which  may  be  presumed  to  have  existed  in  the  military  pop- 
ulation at  home,  after  the  departure  of  these  men  to  the  army. 
Then  all  the  ages  of  this  "  disturbed  population  "  being  increased 
by  one  year,  the  second  installment  of  volunteers  is  to  be  distrib- 
uted according  to  ages.  This  is  accomplished  by  using  the  assumed 
formula  and  the  original  population  to  determine  the  ratio  of  en- 
listment to  military  population  for  each  year  of  age,  in  the  mode 
employed  for  Table  XVII.,  Chapter  III.,  and  applying  these  ratios 
to  the  disturbed  population,  after  multiplying  them  by  such  frac- 
tion as  shall  make  the  total  resultant  number  just  520  000.     Add- 


AGES  OF  BECBUITS.  7T 

ing  now  the  numbers  for  each  age  thus  obtauied  for  the  two  in- 
stidhnents,  we  obtain  a  calculated  series  quite  different  from  that 
wluch  the  assumed  formula  would  give  if  employed  directly  to 
assign  the  distribution  of  the  whole  1 320  000  men  at  once.  But 
from  this  series  we  may  deduce  a  new  formula,  possessing  the  prop- 
erty that  if  so  applied  to  the  whole  1  320  000  directly,  it  will  indi- 
cate the  same  distribution  which  the  assumed  formula  gives  if 
it  is  applied  first  to  800  000,  and  the  ratios  thus  deduced  for  an 
undisturbed  population  are  then  used  to  obtain  the  ages  of  520  000 
more^  fit>m  the  population  as  disturbed  by  the  withdrawal  of  the 
800  000,  one  year  previous.  This  new  expression  is  as  fol- 
lows :  — 

(Hjpotlietical  formnla;     «.  =  2011  —  76.2n  +  7989  (0.87052)* 

What  we  desire,  however,  is  neither  of  the  formulas  yet  ob- 
tained, but  such  a  one  that  if  employed  as  we  have  just  now  used 
that  first  assumed,  —  namely,  for  the  two  installments  separately, 
each  firom  its  proper  population,  —  it  will  give  essentially  the  same 
distribution  that  our  assumed  formula  gives  when  applied  to  the 
aggregate  of  all  the  volunteers  at  once.  In  short,  we  need  a  law 
of  ages  which  shall  occupy  precisely  the  same  relation  to  an 
assumed  law,  in  which  this  latter  stands  to  the  ^'hypothetical" 
law  just  deduced. 

This  we  may  very  nearly  obtain  by  applying  with  reversed  signs, 
to  the  numerical  values  in  the  formula  first  assumed,  the  differ- 
ences between  the  values  in  this  and  in  the  hypothetical  formula. 
We  thus  obtain  an  expression  which  represents  the  actual  ten- 
dency to  enlistment  on  the  part  of  our  volunteers  as  closely  as  it 
seems  practicable  to  deduce  it  by  numerical  processes  from  existing 
data ;  and  which  we  shall  adopt,  for  discovering  the  number  of 
men,  at  each  year  of  age  withdrawn  fix)m  the  home  population 
during  each  year  of  the  War  of  the  Rebellion.  It  is  the  follow- 
ing:— 

(Adopted  fonnaU)         $^  =±=  2125  —  78.8n  +  7875  (0.84124)* 

or  aw  =  78.8  +  1250  (0.84124)* 

4.   Changei  of  Same  Papulation  during  the  War. 

The  results  deducible  from  the  principles  here  laid  down  may 
readily  be  presented  in  tabular  form,  and  the  course  of  the  invest 
tigadon  will  easily  be  followed  after  a  few  preliminary  conunents. 
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For  greater  simplicity  and  convenience  of  computation,  only  so 
many  of  the  men  within  the  limits  of  military  age  as  have  never 
served  in  the  army,  and  only  original  enlistments,  are  first  consid- 
ered, in  investigating  the  condition  of  tlie  military  population 
during  the  successive  years  of  the  war ;  all  necessity  of  consider- 
ing the  men  returning  home  from  the  army  being  thus  obviated. 
The  reenlisted  men  are  then  classified  by  themselves,  and  assorted 
according  to  age  by  following  that  law  of  distribution  which  pre- 
vailed at  the  time  of  their  first  enlistment.  This  procedure  as^ 
sumes  the  proportion  of  reenlistments  to  original  enlistments  to 
have  been  the  same  at  each  age,  —  an  assumption  perhaps  not 
strictly  warrantable,  and  only  to  be  defended  by  showing  the  in- 
applicability of  any  other  principle ;  but  the  results  of  the  inves- 
tigation seem  to  indicate  that  this  assumption  cannot  be  far  £rom 
correct. 

A  slight  obstacle  exists  to  the  ready  determination  of  the  white 
male  population,  at  each  age,  remaining  at  home  in  July  1862,  in- 
asmuch as  the  interval  between  this  epoch  and  the  preceding  one 
is  not  twelve,  but  fifteen,  months.  This  difficulty  is  mostly  obvi- 
ated bj''  adding  three  fourths  of  the  military  population  at  each 
age  n  in  April  1861,  corrected  by  subtracting  the  enlistments  and 
deaths  during  the  next  fifteen  n)onths,  to  one  fourth  of  the  mili- 
tary population  at  the  age  n  —  1,  similarly  corrected ;  —  the  sum 
of  these  two  quantities,  increased  by  the  immigration  at  the  age  n 
during  the  next  fifteen  months,  being  used  for  the  military  popula- 
tion at  the  age  n  +  1  in  July  1862. 

For  the  age  sixteen  years,  in  July  1862,  the  number  of  white 
males  sixteen  years  old,  a  year  and  a  quarter  previously,  is  in- 
creased by  one  twentieth  part  to  correspond  with  the  normal 
annual  growth  of  four  per  cent. 

The  mortality  of  the  population  at  home  is  assumed  to  follow 
the  same  laws  as  in  1860,  for  which  year  the  statistics  of  mortality 
have  been  so  thoroughly  discussed  by  Dr.  Jarvis,  in  the  Results 
of  the  United  States  Census,^  and  the  adopted  number  of  deaths  is 
such  as  corresponds  to  the  military  population  in  the  previous  year, 
diminished  by  one  half  of  the  enlistments  during  the  year.  The 
adopted  table  of  mortality  has  been  prepared  by  determining  the 
ratio  of  the  deaths  of  males  within  given  periods  of  age,  in  the 
loyal  States,  to  the  total  number  of  males  at  the  same  ages  in  the 

1  Staiittics  of  the  U,  S,  in  1860  {including  Mortality^  Property,  etc.),  being  Ike  Fimal 
EaOnbit  qf  the  Eighth  Cemui.   Washington,  1806.   Table  IV.  pp.  44r46. 
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same  region,  as  computed  in  Chapter  III.,  Table  XXI. ;  and  then 
obtaining  the  ratio  for  each  year  of  age  by  interpolation.  It  is 
here  appended. 

TABLE    11. 

Mortality  of  Wlitary  Population  at  Some. 


Afi 

Mortalifej 

A|6 

MortoUfej 

Aft 

MorteUty 

Age 

MorUlitjr 

Af« 

MortaUfej 

15 

0.0060  • 

21 

0.0077 

27 

0.0082 

83 

0.0086 

89 

0.0094 

l€ 

M66 

22 

U)079 

28 

.0082 

84 

.0086 

40 

.0097 

17 

.0060 

28 

Mm 

20 

0)082 

86 

.0087 

41 

.0100 

18 

i>065 

24 

JMSO 

80 

.0083 

36 

.0088 

42 

.0103 

19 

.0070 

26 

.0081 

31 

.0083 

37 

.0090 

43 

.0106 

SO 

0.0074 

26 

0.0081 

32 

0.0084 

38 

0.0092 

44 

0.0108 

Immigrants  are  distributed  according  to  ages,  in  our  table,  by 
the  same  law  which  prevailed  for  the  military  population  in  the 
United  States  before  the  war.  This  unquestionably  does  not  rep- 
resent the  true  distribution  of  their  ages;  still  it  will  serve  as  a 
sufficiently  near  approximation  to  the  true  numbers,  for  all  the 
purposes  of  our  present  investigation. 
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TABLE    m. 

UnetUiited  MUUary  PopuUuion  and  Enlutmeni*  in  each  Tear, 
■  using  Formvia  for  Agea  of  Volunieert. 

FIB4T   FAST. 


A» 

Apiijish 

JuljlSBS 

^ 

giMii 

WblOMIU- 

Enllal- 
JuljrlSBa 

IKBitai 

■nuiu 

16 

225  000 

2  100 

1600 

2  200 

238  450 

1670 

1300 

1630 

17 

222  000 

10  700 

1600 

2100 

227  210 

8  280 

1340 

1610 

18 

2IB900 

97  470 

1400 

2  100 

214  730 

72  540 

1180 

1690 

IB 

216  700 

82  910 

1600 

2  1O0 

144  540 

42  160 

880 

1660 

20 

B12  400 

70  670 

1600 

2  000 

130  480 

32  940 

860 

1640 

21 

208  900 

60  370 

1700 

2  000 

139  920 

30  680 

970 

IBIO 

22 

205  300 

51700 

1800 

2  000 

147150 

28120 

1060 

1490 

18 

201600 

44  410 

1800 

2000 

152  560 

25  500 

1120 

1460 

34 

197  800 

88  280 

1800 

1900 

156390 

22  960 

1160 

1480 

26 

198  BOO 

38  110 

1800 

1900 

159040 

20  600 

1200 

1400 

2« 

189  900 

28  770 

18O0 

1800 

160  470 

18  440 

1220 

1370 

27 

18B  BOO 

26  180 

1800 

1800 

161050 

16B20 

1250 

I860 

S8 

181  BOO 

22O60 

17O0 

1800 

160  780 

14  810 

1260 

1320 

29 

177  300 

19  470 

1700 

1700 

159  800 

13  320 

1250 

1280 

30 

172  900 

17  300 

1700 

1700 

158  260 

12  020 

1250 

1250 

31 

168  400 

15  470 

1700 

1600 

156050 

10880 

1240 

1220 

32 

163  BOO 

IS  930 

1600 

1600 

153  500 

9  910 

1240 

1190 

83 

159  100 

12  640 

1600 

15O0 

150  610 

9070 

1240 

1150 

34 

154  400 

11550 

1600 

1500 

147  210 

8  360 

1280 

1120 

85 

149  SOO 

10  630 

1600 

1400 

143  560 

7  750 

1210 

1080 

36 

144  600 

9  880 

1600 

1400 

139  560 

7  230 

1190 

1050 

37 

139  600 

9  220 

1600 

1300 

135  550 

6  790 

1180 

1010 

88 

134  600 

8  670 

1600 

1300 

181  270 

6  420 

1170 

»70 

89 

129  300 

B210 

1600 

1200 

126670 

6100 

1100 

»40 

40 

124  100 

7  830 

1600 

1200 

121970 

5  840 

1150 

900 

4! 

118  800 

7  SOO 

1400 

1100 

117  080 

5  610 

1140 

B«0 

42 

118  400 

7  230 

1400 

1100 

112210 

5  430 

1120 

820 

43 

108  000 

7  000 

1400 

1000 

107  000 

5  260 

1100 

780 

44 

102  BOO 

6  810 

1300 

1000 

101890 

6  130 

1070 

740 

IBtoU 

428  400 

9000 

4600 

4100 

418  900 

6  660 

4  670 

3100 

IS  to4& 

4  472  000 

728  200 

43  200 

43  000 

S  889  260 

450  390 

81100 

32  380 

18»60 

760  000 

60  900 

467  000 

38  310 
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TABLE    ni. 

Unmlisted  MUUary  Population  and  JEnlistments  in  each  TeaVj 
tmnff  Formula  for  Ages  of  Volunteers.  * 

SECOND  PART. 


A» 

MIHteiy 
PopolAtkm 
July  1868 

DMDCStO 

JoJjlSOl 

Dmtht 

fmini* 
gnuiU 

MUitoiT 

Population 

Jii]jl804 

SDllJlt- 

DMnti  to 
lfajl866 

Deaths  to 

lOOD 

ImmS- 

gnnts 

toJalj 

1866 

16 

248000 

1810 

1360 

2840 

267920 

1710 

1410 

3160 

17 

237110 

9020 

1400 

2810 

247670 

8  550 

1460 

3110 

18 

219200 

77240 

1180 

2770 

229  500 

73430 

1260 

3070 

19 

142  600 

43380 

860 

2730 

143550 

39660 

880 

3020 

20 

103060 

27140 

670 

2680 

101090 

24170 

670 

2980 

21 

98220 

22460 

680 

2640 

77930 

16180 

550 

2930 

22 

109780 

21880 

790 

2  590 

77720 

14060 

570 

2880 

23 

119  460 

20820 

880 

2  550 

89700 

14200 

670 

2830 

24 

127400 

19520 

940 

2500 

100310 

13950 

760 

2770 

25 

183700 

18070 

1010 

2  450 

109440 

13430 

830 

2  720 

26 

138  640 

16620 

1050 

2  400 

117070 

12  740 

900 

2  660 

27 

142  180 

15210 

1100 

2350 

123870 

11990 

960 

2600 

28 

144  630 

13900 

1120 

2  800 

128220 

11190 

1000 

2  550 

29 

146020 

12  690 

1140 

2240 

181910 

10410 

1030 

2  480 

10 

146  510 

11600 

1160 

2190 

134  430 

9670 

1060 

2  420 

11 

146  240 

10630 

1160 

2130 

135940 

8970 

1080 

2  360 

S2 

145150 

9770 

1170 

2070 

136580 

8  350 

1100 

2300 

IS 

143  540 

9020 

1170 

2010 

136280 

7780 

1120 

2230 

84 

141360 

8370 

1170 

1950 

185360 

7280 

1130 

2160 

tt 

138740 

7820 

1170 

1890 

133760 

6840 

1130 

2100 

16 

135680 

7330 

1160 

1830 

131640 

6460 

1130 

2020 

27 

132190 

6910 

1160 

1770 

129  020 

6120 

1130 

1950 

28 

128590 

6560 

1150 

1700 

125  890 

5  830 

1120 

1880 

29 

124650 

6260 

1140 

1630 

122  580 

5  590 

1120 

1810 

40 

120  340 

6020 

1130 

1560 

118880 

5390 

1120 

1740 

41 

115880 

5790 

1120 

1500 

114  750 

5200 

1120 

1660 

42 

111190 

5620 

1110 

1430 

110  470 

5060 

1110 

1590 

42 

106480 

5460 

1090 

1360 

105890 

4930 

1090 

1510 

44 

101  480 

5330 

1070 

1300 

101290 

4  830 

1070 

1440 

tttoso 
1810  45 

410  770 

6750 

4480 

5410 

404950 

6030 

4420 

6000 

3562  900 

421420 

28  550 

56  520 

3  302  570 

353  710 

26  710 

62  660 

Mtoso 

419  000 

35  790 

370  000 

34  000 

82 
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We  have  now  the  means  —  by  summing  the  enlistments  at 
each  age,  deduced  by  the  preceding  calculations,  and  combining 
them  with  the  rcenlistments  of  successive  years,  distributed  as  al- 
ready explained  —  of  obtaining  the  ages  of  recruits,  as  calculated 
by  the  formula  adopted  for  the  volunteers.  The  degree  of  accord- 
ance between  the  distribution  of  ages,  thus  obtained,  and  that 
actually  derived  from  official  records,  will  afford  a  criterion  for 
estimating  the  extent  to  which  the  law  connecting  the  ages  of  our 
volunteers,  or  first  million  of  soldiers,  with  their  tendency  to  en- 
list, is  also  applicable  to  the  recruits,  or  last  million  and  a  quarter 
of  troops.  Of  course  we  can  only  consider  in  the  calculation 
those  within  the  limits  of  military  age. 


TABLE    IV. 

Ages  of  Jteeruits^ 
as  derived  from  Formula  for  Ages  of  Volmiteers. 


Aice 

Original 
Kalirt. 
roenU 
18(»-6 

BMnUftmcnti 

KecrulU 

1 

Proporttonate  Namben 

1862 

1863 

1864-6 

Total 

Calcu- 
lated 

Re- 
corded 

C^R. 

Under  18 

21090 

1030 

140 

— 

1170 

22  260 

— 

^ 

18 

150  670 

7  800 

710 

720 

9230 

159900 

1410 

1563 

-153 

19 

83  040 

6  630 

6500 

3  700 

16830 

99870, 

880 

848 

+  82 

20 

51310 

5  650 

5  530 

33  790 

44  970 

96280 

849 

707 

4142 

21 

38  640 

4  830 

4  710 

28740 

38  280 

76  920 

678 

905 

-227  1 

22 

35  940 

4140 

4020 

24  500 

32  660 

68  600 

605 

686 

-  81 

23 

35020 

3  550 

3450 

20930 

27  930 

62  950  i 

555 

587 

-  82 

24 

33  470 

3060 

2  960 

17  920 

28940 

57  410 

506 

504 

-»•    2 

25 

31500 

2  650 

2  550 

15  400 

20  600 

52100 

459 

443 

-*-  161 

26 

29  360 

2  300 

2  220 

13  270 

17  790 

471501 

416 

390 

-1-  26 

27 

27  200 

2  020 

1920 

11480 

15  420 

42  620 : 

376 

347 

+  29 

28 

25090 

1760 

1670 

9970 

13  400 

38  490 1 

339 

352 

-  13 

-I-  53I 

1 

29 

23100 

1560 

1470 

8  710 

11740 

34  840, 

307 

254 

30 

21270 

1  380     1  300 

7  640 

10  320 

31  590 

278 

281 

1   -     3 

31  to  35 

70170 

4  280 

3  950 

22  940 

31170 

101  340 

894 

772 

+122 

35  to  45 

119  350 

6640 

5850 

32  360 

44  850 

164  200 

,  1448 

1361 

-1-  87 

Orer  45 
18  to  45 

12  780 

720 

1050 

7  930 

9  700 

22  480 

— 

— 

— 

775  130 

58  250 

48  810 

252  070 

359  130 

'1134260 

'  10  000 

10  000 

— 

16  to  50 

809  000 

60  000 

50  000 

260  000 

370  000 

1179000; 

^ 

— 

- 
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5.  Final  Inferences. 

The  discrepancies  between  the  calculated  and  recorded  num* 
hers,  after  reduction  to  the  scale  of  10  000,  are  of  the  same  order 
of  magnitude  as  those  found  in  Chapter  III.,  between  the  calcu- 
lated and  recorded  numbers  of  volunteers  at  the  several  ages  ;  and 
are  indeed  somewhat  larger  than  those  there  found  for  the  grand 
total  of  enlisted  men.  But  it  is  manifest  that  if  the  tendency  to 
enlistment  for  the  recruits  were  governed  by  a  law  depending  on 
their  age,  to  the  same  extent  as  was  found  to  hold  good  for  the 
volunteers,  the  present  more  detailed  method  of  investigation 
ought  to  show  a  decidedly  closer  accordance  between  theory  and 
observation  than  was  there  manifested. 

The  algebraic  form  of  the  law  being  apparently  as  good  as  could 
be  expected,  attention  was  directed  to  discovering  what  modifica- 
tion of  the  numerical  values  would  bring  about  a  closer  accord- 
ance with  the  recorded  numbers.  This  investigation,  being  neces- 
sarily indirect,  tedious,  and  in  great  measure  tentative,  need  not 
be  described ;  but  it  resulted  in  modifying  the  formula  by  some 
slight  change  in  the  numbers. 

We  thus  obtain  for  the  law  of  enlistment  of  recruits  by  ages  — 

s,  =  1631  —  62.8w  +  8369  (0.8353)" 

CFonnula  for  Recruits)  ^^=62.8  +  1378.4(0.8353)- 

The  second  part  of  Table  III.  thus  requires  modification 
throughout ;  and  the  following  tables  (V.  and  VI.)  which  result 
from  the  employment  of  the  "  formula  for  recruits  "  in  distributing 
all  enlistments  since  July  1863  by  ages,  seem  to  present  the  facts 
in  the  most  trustworthy  form  ;  —  the  first  part  of  Table  III.,  as 
given  on  page  80  remaining  unchanged. 
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TABLE    V. 

UiunUsted  MUUary  Population  and  EifUatmenta  m  each  Year^ 

utmg  Formula  for  Age$  of  Reeruitt. 


An 

JuljlHB 

J^IBM 

-„. 

cr»M 

jiitfige4 

EnlUt. 

Dmlhilu 

s 

S 

16 

248000 

2  010 

1360 

2840 

287  920 

1920 

1410 

3160 

17 

237110 

9  910 

1400 

2  810 

247  470 

9  480 

1480 

3110 

IS 

219200 

83920 

IISO 

2  770 

228  610 

80  280 

1260 

3  070 

19 

142  600 

46  680 

860 

2  730 

136870 

41070 

880 

3  020,' 

20 

103  060 

28  920 

670 

2680 

97  790 

25160 

670 

2  980 

21 

98220 

23  680 

680 

2  640 

78160 

16  830 

660 

2  930 

22 

109  780 

22820 

790 

2  690 

7S500 

14  670 

670 

2  880 

28 

119  460 

21480 

880 

2  660 

88760 

14  630 

670 

2  830 

24 

127  400 

19  390 

840 

2  600 

99650 

14  260 

760 

2  770 

25 

133700 

18  200 

1010 

2  450 

109  070 

13  610 

830 

2  720 

26 

138640 

16  630 

1050 

2  400 

116940 

12  780 

900 

2  660 

27 

142180 

14  940 

1100 

2  350 

133  460 

11890 

960 

2600 

2B 

144  630 

13  460 

1120 

2300 

128  490 

10  960 

1000 

2  560 

29 

146  020 

12130 

1140 

2  240 

132  350 

10070 

1030 

2  480 

30 

146  610 

10  930 

1160 

2190 

134  990 

9  230 

1060 

2  420 

31 

146  240 

9  880 

1160 

2130 

136  610 

8460 

1080 

2  360 

S2 

US  160 

8  960 

1170 

2  070 

137  330 

7  770 

1  100 

2300 

33 

143 S40 

8160 

1170 

2  010 

137  090 

7  140 

1120 

2230 

84 

H1S60 

7  470 

1170 

1960 

136220 

6  800 

1130 

2160 

35 

13BT40 

6  880 

1170 

1890 

134  660 

6120 

1130 

2  100 

36 

13S680 

6  380 

1160 

1830 

132  680 

5710 

1130 

2  020 

37 

132  ISO 

sseo 

1160 

1770 

129970 

5  360 

1130 

1960 

38 

128  690 

5  690 

1150 

1700 

126850 

6060 

1120 

1880 

39 

124  650 

6  290 

1140 

1630 

128  550 

4800 

1120 

1810 

40 

120  340 

5030 

1130 

1660 

119850 

4  590 

1120 

1740 

41 

lis  880 

4  800 

1120 

1600 

116  740 

4  400 

1120 

1660 

42 

111190 

4  630 

1110 

1430 

111460 

4  250 

1110 

1590 

43 

106  480 

4  480 

109O 

1S60 

106 880 

4  120 

1090 

1610 

«4 

101480 

4  360 

1070 

1300 

102  270 

4  020 

1070 

1440 

(S  to  fiO 

ISn4S 

410770 

B660 

4  480 

6  410 

406060 

4  980 

4  420 

6000 

3662  BOO 

421430 

28  550 

B6  620 

1300  890 

S6S  670 

26  710 

«3  6Sa 

AU 

439  000 

36  790 

B70  000 

VDOO 

Hence  we  deduce  the  fbUowing  Table  YI.  for  the  true  ages  of 
lecniits,  m  the  stead  of  Table  IV.  It  mil  be  observed  that  the 
excess  of  recorded  ages  at  twenty-one  yean  is  very  nearly  com- 
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pensated  bj  a  corresponding  deficit  at  nineteen  and  twenty ;  so 
that  we  may  be  warranted  in  regarding  these  discrepancies,  and 
also  the  excess  at  eighteen  years,  as  representing  very  closely  the 
actual  amount  of  misrepresentation  at  these  ages* 


TABLE    VI. 

Affes  of  JRecruitSy 
09  deduced  from  most  probable  Formtda. 


A» 

Original  EnlistmtnU 

Baenlist- 
moats 
186^ 

1 

Aw?reg»te 
UeorolU 

Pzoportloiiate  Nmnbmrs 

xmsk-A 

1864-6 

TotoJ 

Cftlc'd 

Bueordad 

C— B. 

Under  18 

11920 

11400 

23  320 

1170 

24  490 

18 

83  920 

80230 

164150 

9230 

173880 

1529 

1663 

-   34 

19 

46680 

41070 

87750 

16880 

104  680 

922 

848 

+   74 

SO 

28920 

25150 

64070 

44970 

99040 

873 

707 

+  166 

21 

23  680 

16830 

40510 

88280 

78790 

695 

905 

-210 

22 

22  820 

14  570 

37390 

32660 

70050 

618 

686 

-    68 

23 

21480 

14  630 

86110 

27930 

64040 

666 

687 

-   22 

24 

19890 

14260 

84160 

23940 

68090 

612 

604 

+     8 

25 

18200 

18610 

31810 

20600 

52410 

462 

448 

+   19 

26 

16  530 

12780 

29310 

17  790 

47100 

415 

390 

+   26 

27 

14  940 

11890 

26830 

15  420 

42250 

372 

347 

+  26 

28 

13460 

10  960 

24420 

13  400 

87820 

883 

862 

-   19 

29 

12130 

10070 

22200 

11740 

33940 

299 

264 

+   46 

80 

10930 

9230 

20160 

10820 

30  480 

269 

281 

-    12 

SI  to  35 

34  470 

29970 

64  440 

31170 

95  610 

844 

772 

+  72 

3510  45 

53  380 

48  420 

101800 

44850 

146650 

1292 

1361 

-  69 

Orer  45 

5650 

4  930 

10  680 

9700 

20280 

]8to4$ 

421430 

353  670 

775  100 

359  130 

1  134  230 

10  000 

10  000 

16  10  50 

439  000 

370  000 

809  000 

370  000 

1179  000 

1 

By  the  process  described  in  Chapter  III.,  page  39  we  may  now 
compute  for  the  recruits  also  the  true  age,  t^  corresponding  to  the 
irerages  of  any  given  ^^Age  last  birthday,"  and  shall  find  that 
the  modification  of  the  formula  produces  in  no  case  a  greater 
change  than  three  units  in  the  third  decimal  place.  But  the  un- 
true returns  for  the  ages  eighteen  to  twenty-one  inclusive  afiect 
the  result  materially,  and  we  may  obtain  data  for  deducing  values 
entitled  to  much  confidence,  by  comparing  the  recorded  numbers 
with  those  indicated  by  our  formula. 

A  combination  of  the  true  ages  of  those  recorded  as  of  any 
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given  age  at  the  last  birthday,  will  give  the  following  values, 
which  acquire  importance  from  their  effect  upon  the  investigation 
of  the  law  of  growth  in  stature. 


ast  bifthdaj 

CoiretpoDding 
Avenge  Age 

18 

18.460 

19 

19.482 

20 

20.482 

21 

21.179 

25 

25.486 

80 

80.487 

86 

85.490 

40 

40.494 

46 

45.497 

81  to  35 

82.870 

85  to  45 

89.558 

6.  Ages  of  the  Army  in  each  Tear, 

In  closing  the  present  chapter,  it  may  not  be  amiss  to  present 
an  estimate  of  the  ages  of  the  troops  here  considered,  who  were 
serving  in  the  national  army  in  each  successive  year  of  the  rebel- 
lion ;  —  the  present  investigations  affording  all  needed  data.  And 
by  combining  our  results  for  volunteers,  recruits,  and  reenlisted 
men,  we  arrive  at  the  following  schedule,  which  cannot  differ 
much  from  the  truth. 
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TABLE    VII. 

AgeB  of  White  Volunteer  Army  from  Loyal  States 
(excluding  Pacific  Cocut). 


iifilutBirth(U7 

1 

Juljl862 

July  1868 

Jiiljl804 

Kajl865 

16 

800 

600 

760 

685 

17 

4  866 

4130 

4890 

4  695 

18 

40  9«0 

82  870 

88  026 

85  420 

19 

68  300 

70  300 

72  776 

70  266 

20 

68  155 

76  686 

80  690 

76  380 

21 

49  620 

64  320 

76060 

72  306 

22 

42  435 

56  490 

66  805 

65  270 

23 

86  390 

49  606 

68  645 

66  825 

24 

81810 

48  840 

62  340 

62  025 

25 

27  036 

87  965 

46  620 

47180 

26 

23  435 

88  285 

41245 

42  510 

27 

20  410 

29  260 

86  645 

38140 

28 

17  870 

25  785 

82  400 

84  146 

29 

16  725 

22  830 

28  775 

80  660 

80 

13  920 

20  806 

25  620 

27  360 

31 

12  410 

18140 

22  896 

24  525 

82 

11135 

16  305 

20  550 

22  066 

83 

10  060 

14  760 

18  640 

19  935 

34 

9160 

13  425 

16  825 

18  096 

85 

8  400 

12  306 

15  366 

16  610 

86 

7  760 

11355 

14110 

16  136 

87 

7  230 

10  660 

13  065 

18  980 

88 

6780 

9  896 

12170 

12  990 

89 

6390 

9  820 

11430 

12160 

40 

6070 

8840 

10  796 

11480 

41 

5  805 

'   8  486 

10  260 

10  880 

42 

5  576 

8  095 

9  805 

10  380 

43 

5  385 

7  810 

9  430 

9  960 

44 

5  230 

7666 

9115 

9  615 

46iBdoTtr 

9390 

17  060 

24  190 

28  646 

568  000 

740  000 

879  000 

889  000 

We  are  thus  enabled  to  determine  for  the  total  white  volunteer 
^7i  at  each  of  the  four  dates  comprised  in  the  foregoing  table,  a 
^bnlar  view  of  the  mean  age,  the  probable  age  for  any  individual, 
•^  the  proportionate  number  of  men  below  certain  specified  limits 
^  8ge.  This  is  analogous  to  the  similar  exhibit  for  the  ages  of  the 
*^  Volunteers,"  in  our  restricted  sense  of  the  term,  presented  in 


88 


A0E8  OF  BECBUnS. 


the  preceding  chapter.^  The  gradual  increase  of  the  average  age, 
from  yeai^to  year,  which  is  manifested  by  the  annual  changes  in 
the  distribution  of  the  numbers  at  each  age  in  Table  Y II.  is  shown, 
in  a  form  perhaps  more  striking  to  the  general  reader,  by  the  sub- 
joined figures. 


July  1882 


J 

Average  age  last  birthday 26.104 

Average  age  at  date 25.590 

Age  above  and  below  which  the  nmnbers 

were  equal 28.96 

Percentage  nnder  20  years  last  birthday  19.76 

Percentage  under  25  years  last  birthday  59.16 

Percentage  under  30  years  last  birthday  78.06 


July  1868 


J 
25.766 

26.252 


24.76 

14.80 
54.58 
75.84 


Jiilj1864 


7 

26.067 
26.558 


26.11 

18.06 
52.82 
74.18 


May  1866 


J 
26.821 

26.807 


25.49 
12.86 
50.00 
72.51 


1  Page  85. 


CHAPTER  V, 

STATUBES. 

1.  Statistics  Collected^  and  Mode  of  Discussion. 

The  descriptive  muster-rolls  of  the  armj  promised  to  afford 
sach  valuable  materials  for  studying  the  law  of  growth,  as  well  as 
the  mean  stature  belonging  to  different  States  and  nativities,  that 
steps  were  taken  in  November  1864  to  obtain  these  important 
data  from  the  military  archives  of  the  several  States.  Blanks  werp 
accordiDgly  prepared,  upon  which  the  nativity,  age,  and  height  of 
etch  soldier  could  be  easily  transcribed,  as  well  as  the  regiment  or 
other  organization  into  which  he  enlisted  ;  and  clerks  were  sent  to 
the  capitals  of  the  loyal  States  to  collect  these  records. 

The  desired  facilities  were  accorded  by  the  Adjutant-Generals 
^th  a  ready  courtesy  and  cordiality  for  which  the  grateful  thanks 
of  the  Commission  are  due  ;  and  in  almost  every  instance  personal 
kindness  and  assistance  were  offered  and  given  to  an  extent  which 
we  should  not  have  presumed  to  solicit.  The  Ages  of  Recruits,  in- 
vestigated in  the  preceding  chapter,  were  mostly  obtained  in  this 
waj,  as  well  as  the  Nativities  discussed  in  Chapter  II. ;  and  this 
collection  of  materials  was  continued  until  all  the  records  available 
^  been  transcribed.  The  number  might  probably  have  been 
"till  fiuther  increased  by  additional  records  in  the  federal  archives 
•t  Washington,  had  not  all  opportunity  for  such  inquiries  been  re- 
nted the  Commission  by  the  Secretary  of  War ;  but  it  is  not  prob- 
^Ue  that  the  results  would  have  been  appreciably  modified  by  this 
'^vely  small  increase  of  material.     It  is  much  to  be  regretted 

^  the  records  of  stature  are  so  meagre  for  the  first  years  of  the 
nr. 

The  facts  indicated  by  the  records  of  the  State  of  New  York 
'Bering  it  desirable  that  similar  information  should  be  obtained 
concerning  the  men  enlisting  in  the  naval  service,  application  for 
■ccess  to  the  naval  records  was  made  to  the  late  Commander  Al- 
bert X.  Smith,  Chief  of  the  Bureau  of  Equipment  and  Recruiting, 
^"0  in  the  most  courteous  manner  afforded  all  requisite  opportu- 
W8  and  assistance  in  our  work. 


Tht  iHuru^  siiS^  sxic  nsLTirr  fr-tr^  ^ns.  pfiri*gas£  fir  «3ck  one 


liie  pdMrOi^  fnim  tsmA  <&rsr  igficajug  it-  juaitjusti.  ini  guifM^ 
fcr  t»?i.  lacriirr.  wnat  <£  f^mHr  Jtfiie  ^stHiidag  i»  ke^^  ;  aB  vnder 
mrrvT^ittem  j^srs  ssis  aX  {"vv^-  lijrxi-rrt  iieaiiit  j^sv^tted.  as  well 
af  laMSfr  of  die  ^.«r  j'tan  <£  mst  faecwcB  ^BTST-^Be  maA  diirtj- 
£re.  Sax£}inj  i^ie*  bf3£?:?s  imas-  sx:nr-«Be  aic&es  wf^  gnauped 
IB  <Qoe  ccihucn.  as  v-s^  i^sb  vaamt  v^^et  firreacr-div  Bcbes ;  bat 
xkmsBit  "w^Tt  s>£^  cc«isajies«d  m.  taki^  tbe  iiMieyawEng  mean 
hagixis^  A  £nj£  les  daa  <«e  £6^  cf  aB  ■DOer  dke  k^^t  cf 
fixXT-ooe  izK^xs  vere-  jntieT  zsit  mst  c£  ^es^bietm  jearsL  Xo  Emit 
cf  fitamre  appears  v>  har^  been  essiljfidxd  iat  Tolim&Kr  Qoops, 
and  tiie  role  cf  the  Board  cf  ExsroHmemn  -m-ms  tkit  **  tbe  natter  of 
ftunre  §ixmld  be  coQadered  ccih*  in  tbe  gcnesal  examination  as  to 
tbe  pbjfka]  fitziess  of  tbe  nun  fer  miHtarr  ser«iM-~  For  tbe  reg- 
ular amsT  die  mimmum  beigLt  vx$  escabfebed  in  Au^os:  1861  at 
axrr-tbree  incbes,  bat  tbis  bas  no  ajf «eczible  bearing  on  tbe  re- 
sults bere  found. 

Tbe  namber  under  sixtr-ooe  incbes  was  SH^  out  cf  1 101 841, 

m 

or  a  little  less  tban  one  balf  of  one  per  centum  ;  tbe  conesponding 
numbers  for  soldiers  of  twenrr-one  Tears  and  upward  being  2524 
out  of  753  666  ;  or  one  tbird  of  one  per  cent.  Tbe  full  table  of 
ages  for  tbe  imder-^tatures  will  be  given  beieafier.  Since  tbe 
beigfats  were  never  recorded  more  minutely  tban  to  tbe  nearest 
quarter  of  an  incb,  tbev  were  assorted  bv  qoarter-incbes. 

It  soon  became  evident  tbat  a  very  large  proporticm  of  tbe  meas- 
urements were  given  to  tbe  nearest  inch  only«  and  tbat  the  number 
recorded  at  tbe  half  inch  greatly  exceeded  the  sum  of  those  given 
for  the  uneven  quarters.  The  influence  of  this  crude  method  of 
measuring  manifests  itself  to  some  esrtent  in  our  results,  esjieciallj 
in  those  pertaining  to  the  law  of  growth.  Indeed  there  is  no 
department  of  our  statistical  work  in  which  the  tendency  to  the 
employment  of  round  numbers  is  not  prominently  exhibited,  in 
some  manner  analogous  to  that  already  described  in  the  consider- 
ation of  the  Ages  of  Volunteers.    It  is  doubtless  attendant  upon  all 
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Statistical  inquiries,  if  indeed  not  inherent  in  all  quantitative  deter- 
minations requiring  human  judgement  to  any  extent,  though  de- 
creasing with  the  training  of  the  observer ;  and  the  scientific  in- 
quirer can  only  hope  so  to  arrange  his  methods  of  investigation  as 
to  reduce  the  effect  of  this  source  of  error  to  a  minimum,  without 
eliminating  it  entirely. 

To  obviate  the  danger  of  vitiating  too  large  an  amount  of  work 
by  any  accidental  error  in  grouping,  the  materials  from  the  more 
populous  States  w^ere  tabulated  in  successive  installments;  forty 
thousand  being  as  large  a  number  as  it  was  found  advisable  to  as- 
sort at  once,  although  in  some  cases  this  number  was  exceeded. 
These  successive  installments,  or  "  counts,"  followed  the  order  in 
which  the  records  were  transcribed,  but  not  necessarily  that  in 
which  the  men  enlisted ;  so  that  the  results  obtained  from  consec- 
utive counts  afforded  only  a  rough  approximation  to  those  which 
a  strictly  historical  classification  would  have  yielded.  A  classifica- 
tion by  years  of  enlistment  would  have  afforded  a  means  of  obtain- 
ing results  of  high  interest  and  value ;  but  for  some  States  this  was 
impossible,  and  for  the  others  it  would  have  entailed  an  additional 
amount  of  labor,  altogether  precluded  by  financial  considerations. 

It  has  been  seen  how  very  large  a  proportion  of  our  soldiers 
were  under  the  age  of  legal  majority,  and  how  rapidly  their  rela- 
tive number  decreased  for  increasing  ages.  The  slightest  consid- 
eradon  shows  moreover  that  the  mean  stature  of  the  enlisted  men 
would  &11  far  short  of  indicating  the  stature  belonging  to  years  of 
full  development,  or  even  to  their  mean  age,  since  the  growths 
before  and  afler  this  mean  age  are  at  different  rates.  And,  since 
the  earliest  inferences  from  the  present  research  led  to  the  convic- 
tiovi  that  the  age  of  full  stature  was  a  much  later  one  than  is  gen- 
erally supposed,  and  that  this  age  probably  varied  for  different 
States  and  countries,  it  became  still  more  clearly  important  that 
the  typical  stature  for  each  should  be  deduced  only  from  the  sta- 
tistics for  ages  subsequent  to  the  attainment  of  maximum  stature. 
It  seems  remarkable  that  this  precaution  should  have  been  so  little 
regarded  by  investigators.  The  mean  stature  of  the  white  soldiers 
here  considered  would  be  increased  by  nearly  three  eighths  of  an 
inch  by  excluding  from  the  computation  those  under  the  age  of 
twenty-four  years ;  and  the  average  heights  of  those  above  and 
those  below  that  age  differ  by  more  than  two  thirds  of  an  inch. 

There  is  reason  to  believe  that  the  average  stature  of  the  volun- 
teer soldiers  (using  this  term  in  the  sense  in  which  it  was  employed 
in  Chapter  IXI.,  to  designate  the  original  members  of  volunteer 


organizatioiis)  was  decidedly  greater  than  that  of  the  recmits  who 
sabseqnently  ^[ilisted,  and  it  is  therefore  a  source  of  much  regret 
that  so  large  a  proportion  of  our  material  is  afforded  bj  the  latter 
only.  The  successive  ^^ counts*'  for  diflferent  States  indicate  a 
decided  tendency  to  diminution  of  the  average  stature  as  the  war 
went  on  ;  and  it  is  doubtless  owing  to  this  (blcX  that  the  mean  stat- 
ures afforded  by  the  present  investigatioii,  which  comprises  all 
those  volunteers  whose  statures  were  recorded,  range  much  higher 
than  those  given  in  the  excellent  repcMrt  ^  oi  Dr.  Baxter,  Chief  Med- 
ical Officer  of  the  Provost  Marshal  Greneral's  Bureau,  inasmuch 
as  these  latter  are  deduced  from  the  statistics  of  less  than  350  000 
soldiers,  all  of  whom  were  recruits,  substitutes,  or  drafted  men. 

The  regulations  prescribe  that  the  heights  be  taken  with  a  meas- 
uring rod,  while  the  m^i  are  widiout  clothing.  There  is  doubtless 
some  difierence  in  the  average  results  obtained  by  different  exam- 
ining surgeons,  but  these  must  vanish  fit>m  the  mean  of  measure- 
ments by  so  many  different  officers.  The  most  appropriate  distri- 
bution of  the  soldiers  according  to  nativities  was  a  question  of 
some  difficulty,  since  it  was  necessaiy  to  decide  upon  the  mode 
of  distribution,  before  the  relative  numbers  were  known.  The 
following  eighteen  classes  were  adopted,  and  although  this  division 
might  with  advantage  be  somewhat  modified  in  the  light  of  our 
present  knowledge,  it  has,  to  preserve  uniformity,  been  retained 
for  all  the  statistics  of  the  Commission. 


A. 

The  six  New  England  States. 

B. 

New  York,  New  Jersey,  and  Pennsylvania. 

C. 

CHiio  and  Indiana. 

D. 

Michigan,  Wisconsin,  and  Blinois. 

E. 

Slave  States,  not  including  F  and  Gf 

F. 

Kentucky  and  Tennessee. 

Gv 

Free  States  west  of  the  MississippL 

G^ 

Slave  States  west  of  the  MississippL 

IL 

British  America,  exclusive  of  Canada. 

I. 

Canada. 

J. 

England. 

K. 

Scotland. 

L. 

Ireland. 

M. 

France,  Belgium,  and  Switzerland. 

N. 

Germany. 

0. 

Scandinavia. 

P. 

Spain,  Portugal,  and  Spanish  America. 

Q. 

Miscellaneous. 

1  Ptget  fSS,  6M. 
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All  statures  exceeding  76|  inches  (195  centimeters)  have  been 
regarded  as  excessive,  and  especial  inquiries  have  been  instituted 
to  verify  the  truth  of  the  records  in  such  cases.  In  about  one 
sixth  part  of  the  number  the  records  have  proved  erroneous,  gen- 
erally by  one  foot ;  for  about  one  fourth  of  the  entire  number  the 
record  has  been  corroborated ;  and  attempts  to  obtain  farther  infor- 
mation have  failed  in  the  remaining  instances. 

2.  Heights  at  each  Age^  by  StaU%  of  Mdistment. 

The  general  table  here  appended  exhibits  the  Mean  Heights,  in 
inches  for  each  age,  of  somewhat  more  than  1 100  000  soldiers,  dis- 
tinguishing them  by  the  States  in  which  they  enlisted ;  and  it 
fiirthermore  shows,  in  every  instance,  the  number  of  men  from 
which  this  mean  height  was  deduced.  The  number  of  men  is 
given  in  a  lighter  type,  just  above  the  corresponding  stature. 
Thus  it  will  be  seen  that  the  mean  stature  of  the  17  563  men  from 
West  Virginia  was  68.425  inches,  while  that  of  the  18  875  men 
from  New  Jersey  was  66.575  inches,  or  nearly  two  inches  less. 

The  great  discordances  between  the  mean  statures  of  men  from 
different  States  seemed  to  follow  no  simple  geographical  rule,  nor 
yet  to  depend  upon  the  character  of  tfie  respective  populations 
historically  considered,  with  reference  either  to  the  original  stock 
or  to  later  immigration.  It  seems  needless  to  present  here  the 
special  tables,  showing  the  number  of  men  at  each  age  and  each 
height,  for  the  several  States,  although  such  tables  exist  in  our 
archives. 
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TABLE    I. 

Mean    Heights    at    each   Age^ 
by  States  of  Efdistment, 


Age  last 
birthday 

1 

New  Hamp- 
shire 

4* 

1 

1 

0 

Rhode  Inland 
and  Conneo- 
ticut 

I 

4 

t 

eu  a 

a 
A 

Under  17 

79 
63.701 

86 
62.414 

68 
63.721 

00 
62.933 

84 
63.084 

726 
63.280 

22 
62.898 

418 
65.044 

60 
62.496 

17 

184 
66.917 

91 
66.812 

156 
66.872 

126 
65.865 

146 
65.846 

1866 
65.287 

49 
65.220 

1877 
65.590 

88 
64.686 

18 

9624 
66.966 

8190 
66.703 

4064 
66.720 

6818 
66.181 

4618 
66.169 

26208 
66.103 

964 
65.602 

10958 
65.974 

1026 
66.996 

19 

4880 
67.856 

1972 
67.062 

1907 
67.558 

8764 
66.706 

8021 
66.696 

14980 
66.575 

1275 
66.007 

7007 
66.614 

676 
66.764 

20 

8466 
68.226 

1880 
67.287 

1648 
67.627 

28?8 
67.007 

2676 
66.912 

10961 
66.980 

1458 
66.309 

6162 
67.166 

665 
67.388 

21 

6411 
68.279 

8184 
67.235 

2764 
67.741 

5181 
67.101 

4204 
66.927 

19806 
67.241 

1984 
66.602 

6424 
67.805 

694 
67.582 

22 

8699 
68.339 

2280 
67.331 

1667 
67.797 

8090 
67.217 

8316 
67.094 

18268 
67.306 

1760 
66.646 

4766 
67.352 

628 
67.471 

23 

2947 
68.547 

1828 
67.525 

1411 
67.878 

2879 
67.259 

2769 
67.358 

10810 
67.372 

1404 
66.785 

4189 
67.414 

604 
67.960 

24 

2420 
68.432 

1884 
67.447 

1179 
67.848 

1999 
67.281 

2198 
67.307 

9067 
67.384 

1258 
66.747 

8644 
67.451 

800 
67.992 

26 

2167 
68.489 

1292 
67.441 

976 
67.805 

1695 
67.319 

1999 
67.319 

8229 
67.825 

1020 
66.713 

2907 
67.536 

286 
67.830 

26 

1904 
68.447 

1019 
67.604 

868 
67.964 

1546 
67.210 

1712 
67.410 

7169 
67.457 

894 
66.558 

2728 
67.594 

287 
67.757 

27 

1696 
68.618 

962 
67.682 

769 
68.071 

1850 
67.296 

1489 
67.432 

6526 
67.424 

768 
66.727 

2484 
67.529 

242 
68.084 

28 

1668 
68.559 

998 
67.590 

740 
68.106 

1409 
67.216 

1688 
67.466 

6518 
67.423 

781 
66.684 

2606 
67.530 

218 
67.776 

29 

1148 
68.561 

695 
67.751 

606 
67.993 

1061 
67.405 

1148 
67.385 

4491 
67.456 

621 
66.688 

1898 
67.576 

183 
67.728 

80 

1264 
68.461 

780 
67.788 

687 
67.968 

1118 
67.169 

1288 
67.239 

5177 
67.341 

608 
66.657 

1878 
67.639 

163 
67.637 

81-84 

8482 
68.555 

1864 
67.894 

1698 
68.091 

2848 
67.444 

8256 
67.389 

14482 
67.478 

1577 
66.889 

5924 
67.665 

482 
67.712 

85  fc  oTer 
Total 

7081 
68.587 

8466 
67.956 

8216 
67.772 

5144 
67.394 

6005 
67.446 

29786 
67.394 

2572 
66.810 

12671 
67.573 

1001 
67.747 

62814 
68.122 

26821 
67.402 

24063 
67.613 

40866 
67.050 

41806 
67.088 

188008 
67.086 

18875 
66.575 

77761 
67.186 

7883 
67.312 
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TABLE    I.  —  (^Contimied.^ 

Mean    Heights    at    each    Age^ 
hy  States  of  UnJistment 


Uitel7 
17 

18 

19 

20 

U 


I 


23 
24 
25 

26 

n 

28 

29 

10 

Sl-M 

Total 


I 

a 


144 
65.625 

960 
66.119 

4663 
66.662 

aooo 

67.685 

2060 
68.274 

1794 
68.426 

1619 
68.608 

1888 
68.707 

1212 
68.907 

1026 
68.530 

861 
68.899 

716 
68.802 

742 
68.894 

480 
68.763 

642 
68.927 

1342 
68.784 

3081 
68.817 


JO 

2 

o 


494 
64.304 

1188 

65.828 

19601 

66.665 

9381 
67.528 

8190 
67.836 

7686 
68.098 

6190 
68.175 

5669 
68.217 

4922 
68.203 

4248 
68.252 

8867 
68.266 

3568 
68.295 

8601 
68.269 

2706 
68.261 

2988 
68.300 

8541 
68.369 

16861 
68.367 


23998 
68.160 


270 
64.596 

684 

66.610 

21986 

66.870 

10619 

67.723 

9186 
68.111 

9705 
68.351 

7885 
68.483 

6789 
68.487 

6012 
68.408 

4890 
68.536 

4288 
68.495 

8738 
68.476 

8929 
68.527 

2769 
68.498 

8000 
68.546 

8861 
68.632 

14147 
68.422 


^ 


106288 


1168 
64.326 

2627 
66.004 

28636 
66.638 

16647 
67.620 

18130 
68.121 

14919 
68.247 

18024 
68.396 

11882 
68.396 

10118 
68.441 

9097 
68.387 

7768 
68.426 

6647 
68.421 

6646 
68.398 

4H88 
68.452 

6267 
68.344 

18468 
68.454 

23421 
68.306 


118  261 


67.838  68.062 


298 
65.727 

660 
66.142 

3146 
66.530 

1612 
67.317 

1782 
67.568 

1670 
67.823 

1288 
68.000 

1269 
68.082 

1169 
68.054 

909 
67.915 

8T8 
68.055 

729 
68.085 

797 
67.881 

649 
67.865 

661 
67.953 

1884 
67.985 

3987 
67.931 


188607 
L67.970 


243 
65.247 

614 
66.035 

6892 
66.789 

8488 
67.502 

2968 
67.830 

8716 
68.012 

2799 
68.093 

2476 
68.044 

2884 
67.922 

1996 
68.068 

1788 
67.857 

1783 
67.932 

1807 
67.787 

1423 
67.986 

1687 
67.789 

4868 

67.832 

10682 

67.621 


28822 
67.615 


I 


74 
65.314 

161 
65.585 

812 
66.316 

824 
67.309 

264 
67.980 

668 
67.821 

810 
68.276 

273 
68.264 

267 
68.158 

232 
68.046 

220 
67.604 

28i 
68.252 

267 
67.808 

226 
68.019 

229 
68.199 

794 
67.916 

1475 
67.771 


61202 
67.652 


t 


162 
64.484 

384 
65.951 

6886 
66.862 

2666 
67.926 

1616 
68.309 

2198 
68.612 

1619 
68.667 

1829 
68.616 

1166 
68.702 

1063 
68.691 

966 
68.735 

967 
68.512 

870 
68.861 

096 
69.037 

790 
68.780 

2148 
68.876 

4299 
68.656 


X 

9 
O 


6697 
67.625 


481 
62.854 

786 
66.122 

7280 
66.957 

4102 
67.861 

8788 
68.217 

4486 
68.227 

8614 
68.387 

3318 
68.429 

2747 
68.475 

2790 
68.275 

2526 
68.269 

2042 
68.411 

2143 
68.363 

1463 
68.261 

1926 
68.176 

4776 
68.328 

9350 
68.247 


29604 
68.131 


67497 
68.033 


24 
59.250 

12 
64.208 

122 
65.373 

108 
66.306 

97 
66.789 

121 
66.926 

137 
66.668 

116 
67.293 

108 
67.431 

135 
66.909 

118 
67.077 

118 
66.981 

140 
67.093 

102 
67.201 

127 
67.238 

311 
67.006 

691 
66.986 


2^82 
66.831 


- 
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8.  Heights  at  each  Age  by  Nativities. 

The  soldiers  of  each  State  being  assorted  by  nativities,  accord- 
ing to  the  schedule  already  described,  and  the  results  for  each 
nativity  then  aggregated,  we  obtain  a  table  similar  in  form  to  that 
given  in  the  last  section,  but  showing  the  mean  height  at  each  age, 
not  by  the  State  of  enlistment,  but  by  the  State  or  country  of  birth. 
It  may,  however,  not  be  without  interest  for  the  statistician,  if  a 

TABLE    II. 

Natives  of  New  England  States^ 
hy  Heights  and  Ages. 


Hefght 

Under  17 

17 

18 

U 

90 

21 

22 

28 

24 

In. 
Under  61 

89 

18 

97 

35 

27 

29 

24 

16 

23 

61 

27 

11 

71 

22 

11 

10 

6 

5 

5 

6li 

15 

4 

71 

23 

15 

19 

8 

5 

7 

62 

24 

24 

225 

66 

17 

26 

25 

13 

22 

62^ 

12 

13 

174 

55 

48 

80 

25 

13 

20 

63 

80 

66 

951 

236 

123 

183 

107 

80 

76 

63^ 

10 

29 

710 

204 

114 

163 

120 

74 

66 

64 

80 

61 

1666 

618 

276 

417 

222 

214 

172 

64 

12 

44 

1182 

429 

292 

865 

230 

191 

184 

65 

46 

78 

2  319 

867 

684 

784 

522 

401 

296 

65^ 

20 

80 

1289 

654 

878 

622 

859 

323 

263 

66 

28 

80 

2  762 

1241 

924 

1242 

783 

626 

516 

66^ 

8 

30 

1898 

754 

602 

788 

483 

389 

831 

67 

18 

71 

2  478 

1268 

967 

1851 

850 

711 

617 

67i 

7 

43 

1318 

765 

614 

946 

682 

528 

424 

68 

14 

56 

2  317 

1399 

1111 

1537 

1112 

893 

705 

68i 

7 

28 

1037 

781 

698 

859 

661 

496 

416 

69 

10 

43 

1576 

997 

918 

1377 

886 

818 

636 

oSrv 

10 

21 

781 

650 

410 

667 

460 

489 

860 

70 

7 

27 

1125 

776 

746 

1086 

715 

682 

578 

70^ 

8 

16 

407 

858 

804 

466 

330 

287 

244 

71 

2 

16 

547 

466 

436 

673 

450 

449 

838 

7li 

1 

8 

181 

160 

169 

252 

175 

187 

188 

71 

8 

7 

828 

808 

287 

448 

842 

297 

276 

72^ 

- 

7 

70 

64 

82 

111 

100 

61 

65 

78 

- 

1 

115 

98 

106 

189 

148 

99 

99 

78i 

- 

— 

84 

84 

42 

82 

67 

51 

88 

74 

- 

2 

89 

89 

62 

70 

66 

50 

51 

74j 

- 

— 

14 

11 

11 

25 

22 

19 

12 

76fcof«r 
Total 

— 

— 

19 

20 

82 

85 

85 

29 

SO 

488 

809 

26  219 

18  001 

10140 

14  762 

9  790 

8  441 

6979 

&TATirB». 
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few  of  the  special  tables  be  here  given,  showing  the  number  of 
soldiers  at  each  year  of  age  for  particular  nativities,  and  to  avoid 
too  great  diffiiseness,  we  will  give  these  tables  for  four  nativities 
only,  and  will  aggregate  the  measures  recorded  to  quarter-inches 
with  those  given  for  the  half-inches.  The  General  Table  VI.  fol- 
lows these  and  exhibits  the  mean  heights  at  each  age  for  the  sev- 
eral nativities. 

TABLE    II.  —  (^Caniinued.) 

Natives  of  New  England  StateSj 
by  HeigkU  and  Ages. 


Bdgfat 

26 

26 

27 

28 

29 

80 

81-84 

86  and 

T0«al 

in. 

Under  61 

16 

12 

11 

9 

2 

9 

26 

36 

477 

61 

2 

7 

4 

8 

6 

9 

11 

19 

238 

6li 

7 

6 

6 

4 

6 

6 

13 

26 

232 

62 

29 

10 

13 

10 

6 

16 

26 

64 

604 

62^ 

13 

13 

8 

16 

18 

9 

27 

57 

646 

63 

40 

64 

60 

88 

40 

43 

103 

221 

2  426 

63J 

66 

69 

49 

38 

31 

89 

71 

155 

1978 

64 

160 

186 

102 

111 

80 

86 

286 

477 

4  946 

64i 

147 

114 

116 

118 

78 

69 

224 

435 

4  224 

66 

276 

240 

184 

179 

144 

164 

410 

962 

8  400 

66^ 

217 

191 

152 

180 

128 

139 

412 

731 

6  988 

66 

407 

426 

362 

326 

252 

272 

697 

1630 

12  563 

66^ 

802 

263 

222 

209 

174 

149 

505 

1034 

7  486 

67 

552 

630 

460 

423 

816 

361 

914 

1944 

13  801 

67i 

408 

337 

304 

274 

208 

223 

672 

1346 

8  979 

68 

703 

560 

566 

530 

356 

412 

1221 

2  449 

15  930 

68^ 

366 

335 

820 

293 

243 

209 

642 

1326 

8  466 

69 

663 

476 

463 

446 

366 

842 

977 

2  171 

13  043 

69i 

289 

270 

226 

243 

190 

190 

553 

1035 

6  644 

70 

462 

456 

413 

441 

301 

281 

1007 

2  089 

11136 

70^ 

269 

194 

196 

212 

128 

163 

422 

908 

4  897 

71 

301 

261 

288 

264 

211 

192 

676 

1247 

6  800 

7li 

122 

114 

116 

116 

71 

94 

260 

523 

2  676 

72 

213 

227 

178 

197 

166 

147 

426 

931 

4  765 

72j 

61 

60 

39 

49 

40 

24 

95 

204 

1  122 

73 

78 

90 

76 

94 

47 

49 

163 

347 

1  794 

73i 

30 

36 

87 

20 

28 

28 

62 

127 

700 

74 

36 

41 

38 

32 

33 

27 

87 

160 

813 

74i 

18 

18 

9 

11 

4 

6 

22 

54 

256 

76  It  0T«r 
Total 

27 

19 

26 

17 

14 

9 

54 

84 

449 

6148 

6630 

6  030 

4902 

3  669 

3  764 

11001 

22  782 

152370 
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TABLE    in. 

Natives  of  New  York^  New  Jersey^  and  Pennsylvania^ 

hy  Heights  and  Ages. 


Height 

Under 
17 

17 

18  ■ 

19 

20 

21 

22 

28 

2i 

in. 
Under  61 

217 

69 

816 

110 

69 

100 

66 

61 

38 

61 

67 

81 

214 

75 

41 

44 

36 

27 

17 

6li 

23 

25 

239 

85 

50 

58 

27 

24 

20 

62 

67 

120 

609 

168 

97 

121 

92 

62 

53 

62^ 

18 

56 

552 

205 

87 

108 

90 

50 

46 

68 

160 

260 

2  059 

699 

850 

884 

243 

207 

193 

68^ 

56 

126 

1266 

482 

267 

282 

196 

178 

142 

64 

146 

889 

8  673 

1318 

775 

926 

539 

460 

434 

64i 

46 

152 

1789 

835 

464 

580 

892 

289 

237 

65 

140 

881 

4  462 

1976 

1341 

1585 

1065 

893 

725 

65^ 

56 

142 

1903 

982 

721 

851 

662 

503 

440 

66 

136 

488 

5  065 

2  691 

1887 

2  412 

1621 

1441 

1147 

66| 

55 

133 

1814 

1087 

872 

1103 

764 

653 

546 

67 

84 

297 

4113 

2  427 

1878 

2  621 

1872 

1625 

1292 

67i 

27 

105 

1621 

960 

946 

1277 

874 

760 

711 

68 

66 

255 

3  717 

2  396 

2  157 

3157 

2  102 

1816 

1566 

68^ 

29 

63 

1248 

899 

769 

1116 

855 

776 

645 

69 

47 

165 

2  839 

1762 

1540 

2  333 

1636 

1409 

1258 

69^* 

16 

36 

739 

593 

551 

823 

592 

529 

506 

70 

25 

97 

1585 

1349 

1337 

1880 

1419 

1270 

1115 

70^ 

5 

23 

418 

366 

413 

515 

390 

362 

848 

71 

14 

43 

724 

666 

683 

1046 

793 

738 

634 

7li 

8 

14 

230 

170 

174 

306 

257 

219 

178 

72 

8 

26 

411 

399 

479 

672 

531 

507 

429 

72i 

1 

5 

71 

74 

73 

104 

87 

100 

65 

73 

2 

7 

106 

116 

139 

224 

160 

163 

152 

73i 

- 

- 

35 

26 

52 

67 

53 

60 

29 

T4 

2 

2 

35 

56 

68 

105 

82 

89 

74 

74 

• 

- 

12 

8 

17 

18 

15 

12 

11 

75  It  orer 
Total 

— 

— 

13 

23 

21 

71 

48 

48 

41 

1501 

8  460 

41378 

23  003 

18  318 

24  889 

17  559 

15  321 

13  082 
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TABLE    ni.  —  (Continued.^ 

Natives  of  New  York^  New  Jersey^  and  Pennsylvania^ 

hy  Heights  and  Ages. 


I 

Brisfat 

25 

26 

27 

28 

29 

80 

81-84 

85  and 
orer 

Total 

In. 

87 

45 

21 

81 

24 

20 

77 

179 

1480 

61 

25 

15 

18 

14 

14 

18 

41 

68 

745 

6li 

14 

21 

12 

8 

11 

18 

26 

70 

726 

62 

35 

23 

83 

27 

25 

22 

76 

106 

1786 

62j 

87 

84 

27 

29 

20 

23 

68 

129 

1579 

63 

127 

97 

117 

109 

60 

88 

215 

439 

5  807 

63j 

102 

101 

82 

85 

42 

58 

198 

831 

8  994 

64 

304 

265 

243 

214 

202 

168 

542 

1034 

11627 

64i 

202 

208 

162 

183 

128 

139 

892 

720 

6  918 

65 

608 

497 

486 

481 

367 

849 

962 

2  136 

18  464 

65i 

379 

813 

812 

262 

183 

202 

617 

1143 

9  671 

66 

913 

893 

800 

738 

547 

591 

1665 

3  408 

26  393 

66^ 

460 

422 

894 

369 

276 

260 

786 

1539 

11533 

67 

1104 

1090 

927 

873 

617 

629 

1866 

8  820 

27  136 

67i 

659 

485 

506 

473 

864 

841 

1005 

1905 

12  909 

«^ 

1327 

1234 

1123 

1108 

839 

844 

2  549 

4  915 

31171 

ll  esj 

677 

496 

426 

461 

337 

840 

1014 

1922 

11973 

o 

1  157 

1017 

911 

893 

703 

684 

2  070 

4  864 

24  288 

69i 

451 

441 

332 

337 

295 

296 

855 

1621 

9  018 

l'  70 

947 

887 

836 

790 

611 

653 

1943 

3  906 

20  650 

1 
\ 

70^ 

284 

282 

252 

265 

188 

205 

656 

1160 

6127 

71 

533 

489 

466 

452 

859 

357 

1097 

2193 

11287 

7li 

158 

149 

153 

149 

113 

117 

340 

655 

8  380 

72 

403 

365 

289 

288 

253 

283 

806 

1592 

7  786 

,  rt\ 

58 

49 

58 

46 

38 

46 

166 

221 

1262 

.   75 

139 

146 

99 

122 

81 

105 

303 

523 

2  687 

1 

1 

n\ 

38 

35 

30 

86 

31 

25 

78 

135 

780 

1 

74 

57 

63 

52 

47 

55 

46 

174 

236 

1243 

1 

'4 

5 

10 

11 

13 

6 

8 

26 

54 

226 

ITSkom 

34 

34 

27 

24 

24 

24 

71 

144 

647 

1 

Total 

11074 

10  206 

9  200 

8  927 

6  813 

6  944 

20  683 

40  668 

273026 

L 
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TABLE    IV. 

NativM  of  Ohio  and  Indiana^ 
hy  Heights  and  Ages. 


Height 

UndOT 
17 

17 

18 

19 

90 

21 

82 

88 

84 

in. 
UndArei 

181 

44 

264 

68 

66 

88 

23 

29 

21 

61 

84 

19 

176 

48 

24 

21 

11 

11 

10 

6li 

1 

14 

94 

14 

17 

10 

17 

13 

9 

62 

68 

66 

446 

107 

79 

69 

26 

82 

22 

62^ 

11 

21 

258 

68 

29 

85 

27 

12 

20 

68 

88 

182 

1661 

879 

221 

161 

110 

94 

87 

68i 

11 

67 

728 

182 

99 

87 

88 

68 

46 

64 

106 

219 

8  178 

885 

668 

456 

804 

261 

246 

64^ 

16 

67 

1174 

826 

268 

199 

183 

94 

180 

65 

96 

260 

4  490 

1871 

1015 

848 

666 

536 

482 

66^ 

26 

79 

1417 

626 

400 

890 

293 

209 

236 

66 

104 

280 

5  880 

2  268 

1671 

1610 

1098 

905 

795 

66^ 

80 

66 

1695 

671 

587 

584 

481 

862 

281 

67 

66 

264 

5  089 

2  885 

1889 

1782 

1800 

1168 

950 

67^ 

28 

96 

1685 

851 

690 

744 

646 

509 

489 

68 

64 

219 

4  991 

2  702 

2  452 

2  461 

1941 

1719 

1421 

68^ 

12 

54 

1832 

804 

692 

785 

585 

545 

457 

69 

87 

141 

8  278 

2  093 

1814 

1978  . 

1572 

1400 

1147 

69^ 

8 

84 

901 

647 

689 

626 

663 

617 

428 

70 

81 

112 

2656 

1907 

1984 

2  041 

1709 

1676 

1825 

70i 

8 

11 

508 

459 

421 

476 

428 

891 

880 

71 

18 

41 

1260 

986 

1026 

1246 

1022 

846 

728 

71* 

1 

10 

802 

243 

298 

842 

290 

235 

203 

72 

4 

82 

843 

690 

810 

946 

815 

781 

717 

72* 

1 

4 

118 

97 

120 

129 

126 

120 

100 

78 

1 

8 

251 

252 

279 

401 

298 

264 

226 

78* 

1 

8 

62 

76 

72 

94 

75 

68 

80 

74 

— 

6 

99 

128 

161 

188 

152 

189 

108 

74* 

— 

1 

18 

21 

19 

47 

88 

85 

87 

75fcoT« 
Total 

— 

8 

64 

60 

80 

99 

80 

84 

42 

966 

2  842 

44781 

1 

21258 

18  299 

18  878 

14  757 

18  018 

11066 

flflTAMttlL 
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TABLE    tV.—  ((hntinued.^ 

Natives  of  Ohio  and  InAicma^ 
by  Heights  and  Agei. 


S3^ 

«H 
66 
66^ 
67 

67j 
68 
68i 
69 

70 

71 

n* 

72 

72^ 

73 

TSJ 

74 

^ 
75k 


Total 


24 

9 

9 

17 

20 

46 

41 

166 

87 

867 

172 

651 

226 

762 

862 

1196 

446 

983 

863 

1119 

298 

604 

188 

559 

88 

201 

70 

96 

22 

61 


9162 


18 

8 

7 

10 

18 

72 

86 

147 

72 

822 

178 

546 

185 

613 

288 

976 

847 

827 

846 

941 

281 

660 

170 

624 

60 

187 

76 

102 

26 

48 


7  978 


27 

88 

2» 

80 

81-84 

18 

18 

7 

16 

26 

6 

4 

5 

1 

16 

4 

9 

8 

1 

7 

14 

14 

13 

11 

26 

10 

10 

7 

3 

27 

84 

47 

35 

31 

84 

88 

27 

24 

27 

49 

148 

112 

76 

69 

186 

71 

70 

86 

44 

126 

266 

265 

184 

166 

447 

123 

108 

91 

73 

211 

616 

478 

806 

292 

903 

187 

164 

119 

137 

846 

693 

609 

895 

400 

1116 

258 

251 

179 

210 

640 

866 

921 

651 

618 

1643 

809 

296 

231 

201 

683 

779 

794 

673 

678 

1504 

280 

272 

220 

207 

687 

816 

840 

592 

678 

1804 

211 

216 

203 

180 

476 

510 

487 

363 

355 

1087 

162 

152 

104 

106 

321 

415 

422 

286 

379 

997 

74 

63 

55 

43 

166 

182 

185 

121 

134 

398 

64 

44 

82 

38 

103 

80 

73 

66 

60 

182 

28 

16 

12 

19 

50 

54 

62 

39 

26 

134 

7  099 

7  019 

4  925 

5102 

14142 

86  ud 


52 
24 
22 
32 

28 
100 
69 
321 
174 
613 
317 

1181 
462 

1496 
756 

2  305 
841 

2195 
799 

2  664 
752 

1498 
493 

1462 
193 
572 
153 
284 
64 
152 


20  064 


To«ia 

880 
424 
251 
1016 
599 

3  867 
1665 

7  417 

8  082 
12  823 

4  848 

19  477 
6432 

20  767 
8  367 

27  046 
8  620 

21638 
7  871 

22  746 
6  638 

12  632 
3  620 

10  671 
1557 
3  960 
1105 
1907 
448 
1078 

220  796 
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TABLE    V. 

Natives  of  Ireland^ 
hy  Heights  and  Ages, 


Hoight 

Under 
17 

17 

18 

19 

20 

21 

22 

28 

24 

in. 
Under  61 

24 

11 

49 

20 

17 

28 

27 

16 

8 

61 

7 

4 

81 

21 

15 

26 

15 

15 

12 

6li 

4 

2 

48 

32 

85 

26 

89 

18 

11 

62 

8 

8 

76 

57 

88 

51 

48 

86 

16 

62^ 

1 

7 

86 

88 

48 

82 

68 

38 

84 

68 

5 

12 

247 

164 

101 

141 

112 

108 

87 

63^ 

1 

8 

195 

145 

116 

196 

127 

106 

92 

64 

6 

21 

442 

848 

281 

862 

260 

220 

186 

64i 

5 

5 

286 

228 

213 

821 

258 

203 

158 

65 

6 

22 

498 

486 

844 

623 

491 

401 

829 

65^ 

4 

5 

241 

249 

273 

425 

364 

270 

228 

66 

4 

20 

541 

528 

435 

885 

690 

525 

462 

66^ 

4 

7 

212 

251 

256 

474 

898 

812 

280 

67 

8 

12 

865 

475 

438 

843 

705 

599 

447 

67^ 

2 

6 

188 

231 

260 

485 

409 

296 

246 

68 

2 

15 

830 

851 

420 

766 

648 

556 

480 

68i 

8 

1 

118 

166 

155 

332 

839 

258 

234 

69 

- 

8 

154 

288 

219 

502 

479 

431 

301 

69^ 

— 

6 

57 

104 

99 

197 

208 

180 

136 

70 

2 

6 

95 

152 

175 

855 

806 

262 

245 

70i 

— 

- 

48 

43 

45 

129 

107 

110 

87 

71 

- 

4 

51 

70 

89 

151 

161 

112 

127 

7li 

- 

1 

12 

24 

14 

51 

51 

44 

36 

72 

- 

1 

26 

81 

87 

81 

65 

63 

68 

72i 

- 

- 

8 

8 

6 

18 

19 

11 

11 

78 

- 

- 

7 

10 

12 

28 

81 

21 

19 

78i 

- 

— 

- 

8 

4 

9 

7 

10 

4 

74 

- 

- 

2 

4 

2 

10 

12 

10 

8 

74i 

- 

1 

— 

1 

1 

1 

- 

1 

1 

75  lto?«r 
Total 

— 

— 

8 

1 

2 

2 

6 

8 

7 

84 

187 

4  845 

4  519 

4  096 

7  560 

6  445 

5  285 

4  360 
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TABLE    V.  —  (Cmtinued.) 

Natives  of  Ireland^ 
by  Heights  and  Ages, 


1 

.  Hdgbt 

1 

S5 

26 

27 

28 

29 

80 

81-84 

85  and 
over 

Total 

17 

9 

13 

14 

4 

17 

86 

61 

871 

61 

6 

6 

11 

4 

6 

6 

10 

34 

228 

eii 

12 

7 

15 

14 

- 

9 

22 

38 

332 

62 

33 

22 

19 

17 

10 

24 

44 

99 

596 

«2i 

48 

22 

35 

80 

22 

29 

48 

105 

785 

63 

96 

87 

70 

71 

82 

88 

151 

849 

1921 

63i 

98 

79 

59 

68 

29 

74 

106 

256 

1755 

<  64 

186 

168 

131 

147 

86 

148 

282 

722 

3  945 

1  64^ 

146 

112 

116 

135 

88 

114 

237 

551 

8126 

•  65 

376 

246 

239 

284 

179 

285 

543 

1353 

6  699 

65i 

271 

171 

186 

178 

128 

165 

337 

805 

4300 

66 

459 

443 

880 

458 

284 

458 

836 

2  057 

9  460 

66i 

286 

248 

195 

225 

152 

191 

457 

868 

4  816 

67 

490 

402 

437 

477 

258 

424 

843 

1810 

9  023 

67i 

288 

224 

228 

244 

163 

225 

457 

919 

4  816 

68 

516 

433 

407 

452 

259 

458 

890 

1947 

8  929 

«i 

234 

183 

159 

210 

126 

156 

384 

663 

3  716 

69 

352 

284 

271 

295 

176 

246 

573 

1276 

5  800 

^ 

140 

189 

110 

120 

91 

102 

259 

442 

2  389 

70 

270 

219 

206 

198 

110 

221 

440 

931 

4  193 

70^ 

86 

58 

73 

90 

40 

51 

167 

239 

1373 

71 

118 

80 

108 

112 

70 

103 

221 

431 

2  008 

'li 

47 

31 

38 

41 

22 

37 

75 

170 

694 

72 

54 

48 

51 

58 

80 

59 

111 

212 

995 

72i 

14 

12 

12 

10 

4 

8 

22 

39 

192 

73 

20 

12 

12 

26 

11 

12 

82 

66 

319 

73i 

6 

6 

4 

5 

6 

7 

14 

80 

115 

74 

7 

3 

6 

7 

11 

7 

13 

82 

134 

74i 

1 

2 

2 

3 

1 

8 

2 

8 

28 

7Sfcom 
Totil 

8 

5 

8 

1 

2 

8 

9 

15 

70 

4  679 

3  760 

3  596 

3  994 

2  400 

8  730 

7  621 

16  528 

83128 
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TABLE    VI. 
Mean  Bnghts  at  each  Age,  hy  NativiUet, 


A 

B 

0 

D 

B 

F 

Oi 

Oi 

H 

I 

1 

1 

1 

1 

• 
• 

a 

i 

M 

1 

is 

£=3 

•g 

H 

S8 

d   m 

SI 

a  3 

ll 
11 

1 

OQ  9 

1 

H 

J 

Under  17 

488 
68.520 

1601 
64.206 

966 
64.605 

886 
64.819 

187 
64.169 

219 
65.250 

62 
64.762 

280 
68.846 

7 
68.357 

78 
64.125 

17 

800 
66.210 

8460 
65.677 

2842 
66.251 

1764 
66.096 

441 
66.101 

444 
66.235 

127 
65.963 

868 
66.186 

19 
65.737 

202 
65.364 

18 

26819 
66.726 

41878 
66.287 

44781 
66.880 

18219 
66.698 

6228 
66.867 

7660 
66.924 

1746 
66.709 

4277 
66.848 

642 
66.137 

4086 
66.892 

19 

18001 
67.466 

28008 
66.967 

21268 
67.786 

8914 
67.736 

8894 
67.711 

8742 
68.034 

618 
67.829 

2091 
67.802 

420 
66.792 

2958 
66.596 

20 

10140 
67.840 

18818 
67.444 

18299 
68.157 

6884 
68.206 

2802 
68.127 

8441 
68.552 

866 
68.661 

1764 
68.844 

880 
67.281 

2287 
66.958 

21 

14  7G2 
67.922 

24889 
67.639 

18878 
68.427 

7120 
68.895 

8414 
68.207 

8668 

68.640 

868 
68.481 

1851 
68.410 

8n 

67.425 

8708 
67.034' 

22 

9790 
68.021 

17669 
67.742 

14767 
68.666 

6426 
68.604 

2814 
68.294 

8000 
68.897 

197 
68.657 

1809 
68.592 

688 
67.389 

2748 
67.856 

28 

8441 
68.174 

16821 
67.847 

18018 
68.638 

4120 
68.610 

2474 
68.466 

2816 
68.950 

136 
68.860 

990 
68.766 

492 
67.581 

2117 
67.386 

24 

ew9 

68.185 

18082 
67.878 

11066 
68.617 

8684 

68.628 

2060 
68.624 

2496 
69.028 

88 
68.657 

712 
68.776 

408 
67.742 

1671 
67.516 

26 

6148 
68.146 

11074 
67.969 

9162 
68.700 

2688 
68.669 

1881 
68.677 

2192 
68.946 

66 
68.160 

655 
68.777 

825 
67.901 

1433 
67.544 

26 

6680 
68.184 

10806 
68.000 

7978 
68.751 

2078 
68.699 

1640 
68.707 

1946 
69.163 

84 
67.890 

467 
68.597 

272 
67.698 

1264 
67.469 

27     , 

6080 
68.269 

9200 
67.974 

7099 
68.768 

1688 
68.737 

1407 
68.620 

1685 
69.060 

27 
67.907 

842 
69.132 

244 
67.834 

1058 
67.630 

28 

4802 
68.816 

8927 
68.012 

7019 
68.774 

1484 
68.792 

1496 
68.791 

ITOl 
69.202 

21 
67.298 

822 
68.967 

251 
67.784 

1124 
67.600 

29 

8669 
68.286 

6818 
68.082 

4926 
68.887 

68.804 

1086 
68.870 

1218 
69.089 

16 
67.867 

!281 
69.276 

in 

67.822 

760 
67.465 

80 

8764 
68.169 

6944 
68.099 

6102 
68.906 

998 
68.917 

1191 
68.887 

1416 
69.098 

7 
68.143 

218 
68.563 

158 
68.429 

774 
67.417 

81-84 

UOOl 
68.859 

20688 
68.184 

14142 
68.959 

2277 
68.949 

8609 
68.802 

4041 
69.356 

22 
67.545 

644 
68.926 

446 
68.185 

1875 
67.696, 

85u>d0T« 
Total 

82782 
68.800 

40668 
68.096 

20064 
68.980 

2298 
68.781 

8579 
68.864 

8821 
69.274 

83 
68.098 

677 
68.866 

781 
68.063 

8615 
67.300 

162870 
67.884 

278026 
67.629 

220796 
68.169 

71198 
67.877 

44689 
68.255 

60884 
68.606 

8811 
67.419 

17088 
67.964 

6820 
67.501 

81606 
67.066 

It  is  thus  manifest  that   the  variation  of  stature  for  different 
classes  of  troops  is  clearly  shown,  whether  we  arrange  them  by  the 


rABLE    VI.— (CVn^MtMd.) 
1  Seightt  at  each  Age,  by  Nativities. 


1 

J 

K 

I, 

H 

H 

0 

P 

d 

i 

u 

If 

3 

1 

1 

1 

-A 

1 

if 

: 

1 

^„ 

6S.503 

10 
63.300 

34 
82.586 

18 
62.000 

182 
62.033 

IS 
63.423 

3 
64.917 

16 
61.600 

4B70 
64.186 

144 

86 

,8 

107B9 

ftl.626 

S4.73« 

6S.344 

it 

66« 

HA 

«:tn 

95.843 

64.000  6^ 

1138 

tu 

43» 

Sfi 

fi 

4BA 

i 

6U     , 

17 

188  IM 

8S.90( 

85.818 

fiS 

524 

E5 

664 

iOV 

65.845,65 

653 

IJOS 

330 

4519 

«a 

7 

ti 

fia. 192:66.614 

66.30S 

881  et 

b7 

194 

65.103 

lit 

32(J 

87.298 

iffis     m 

4U9& 

81 

69 

e6.503|e6.Sli 

66.61! 

Co 

923  6b 

572 

391 

86.361 

6t 

327 

aw 

«l 

B7333 

66.579 

B7.03t 

66.80S 

61 

507 |et 

72;! 

HT 

2«l 

63.92S 

lib 

b07 

61. -m 

nsi 

446 

6442 

27         4 

[KIO 

112 

15 

7B751 

66.6B3 

67.166 

67.0M 

lib 

602 ,6t 

887 

87 

382 

66.277 

6b 

754 

im 

SSI 

9 

4fl 

74 

66.945 

G7.301 

87.071 

810 

St 

8»U 

H7 

i3f 

66.087 

at 

714 

67.996 

WJ6 

3S8 

1380 

S 

«4 

66.848 

S7.61f 

67.144 

7Wi 

K7 

TK^ 

S6.459 

lit 

663 

87.S95 

1«3 

813     1    4879 

W 

>4 

47863 

66.903 

67.31, 

43<l 

ttti 

823 

67 

m 

66.062 

6t 

67.981 

nm 

833 

87«) 

it 

41  oca 

66.954 

67.801 

87.131 

Ii6 

625 

6b 

811 

67 

•i» 

66.625 

66 

795 

68.014 

IIW 

805 

3594 

-n 

AM 

f- 

*a 

S72»a 

87.0« 

87.206 

67,192 

m 

Hlf 

66 

H4I 

67 

>5E 

66.120 

lit 

776 

68.022 

lajs 

S33 

3»4 

rwi 

« 

?1 

66.945 

67. 696|  67.206 

fih 

6t 

7811 

isf 

65.727 

Ht 

88.010 

m 

3«&    1    3m 

K 

T.Wi 

67.09C 

67,866 

67.20! 

K 

H17 

6b 

7bl 

67 

522 

66.202 

s: 

215 

68.041 

ll»0 

•^ 

30147 

ffi.oia 

B7.&8i 

67.103 

6h 

7(MI 

HI 

77^ 

67 

534  66.38fl 

lib 

6HM 

67.973 

SSGG 

831 

J821 

Kl 

4»l 

SS           68 

W7 

88068 

66.99S 

87.45! 

67.242 

lib 

591i 

61 

785 

67 

502  66.328|66 

71S 

88.072 

».M«. 

mt 

UM 

IRBW 

-ft-i 

a 

nil 

■W         9>         2 

M 

160893 

Tool 

ee.990 
toaxi 

87,647 

67.090 

66 

711 

66 

718 

67 

2il9  66.153 

»3  '.    897 

6b 

826 

67.957 

Wfl 

mra 

ns7n 

1104  Ml 

66.741 

S7.2S8 

66.951,66.534  e«,  660  67 

337  88.111 

68.598 

67.639 

™'m  of  enlistment,  or  by  the  nativities  of  the  men.     But  the 
■c^  that  the  yariauoOB  ore  more  marked  when  the  assortment  is 
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made  hy  nativities,  is  conspicuous.  To  permit  this  comparison  to 
he  made  with  greater  ease,  the  annexed  table  has  been  prepared. 
Its  materials  are  identical  with  those  of  Table  I.,  but  the  States 
of  enlistment  have  been  combined  in  the  same  groups  aa  those  of 
tile  classification  hy  naUvities. 

TABLE    VII. 
Mean  Seigktt  at  eaeh  Age,  hy  Rtgiont  in  whiek  SnlUted. 


i 

1 

1 

i 
1 

li 

ii 

ii 

li 

1 

1 

1 

1 

1 

± 

369 

1160 

TM 

iroe 

144 

„ 

126 

46> 

4970 

63.  HI 

63.900 

64.407 

64.702 

84,361 

65 

82S 

62.884 

64,186 

Wi 

rai 

833 

im 

107S9 

66.152 

69.43B 

66.108 

66.033 

68.334 

66 

119 

65.842 

66.091 

65.903 

IS 

STIW 

41636 

4(67 

663 

76»g 

158  lOS 

66.606 

S6.0G1 

66.773 

68.656 

67,027 

66 

662 

66.805 

66.931 

68,670 

19 

IS  CM 

23  »Q 

IBSGO 

21 W7 

2iM 

n99 

2890 

67.194 

68.665 

67.631 

67.679 

67,902 

68S 

67.857 

87.821 

67,298 

SO 

12341 

17  031 

17  820 

1878 

!l»9 

1889 

3BH) 

67.4B4 

66.9^9 

67.983 

68.019 

88,239 

6t 

274 

68.264 

68,189 

67,693 

21 

20  804 

7H 

2766 

97383 

BT.480 

67.212 

68.240 

68.169 

88,270 

68 

426 

68.462 

68,193 

67.774 

23 

laBsa 

IS  TBS 

14  oaf. 

17111 

1745 

BID 

ima 

37B1 

■am 

S7.&62 

67.Z59 

68.347 

68.317 

68,308 

68 

608 

66.801 

68,324 

67.908 

23 

HOT* 

16SS3 

12458 

16076 

1466 

liM 

1801 

SI2B 

67.7S9 

67.3^2 

68.385 

68.312 

68,668 

68 

68.556 

68,391 

67.996 

24 

9ia) 

18  8M 

IS  Oil 

1167 

1423 

6tm 

67.689 

68.319 

68.666 

68 

907 

68.604 

68.436 

67.999 

2S 

9m 

m 

1296 

2S25 

47«ffl 

B7.708 

67.326 

68.404 

68.298 

68.480 

68 

530 

68.676 

68.212 

67.981 

26 

7048 

10  7M 

ei« 

10414 

SiS 

61 

1176 

2689 

41902 

67.743 

67.417 

88.387 

68.297 

68.518 

6i 

899 

68.624 

68.218 

68.014 

27 

mn 

bt™ 

TSOl 

MSB 

719 

11>9 

aiBO 

87203 

67.398 

68.388 

68.299 

68.434 

68 

88.481 

68.333 

68.022 

28 

B&iS 

74B0 

42 

11B7 

22M 

87  BOO 

67.786 

67.391 

88.104 

68.231 

68.810 

68 

894 

68.614 

68.286 

68.010 

29 

M76 

921 

1666 

21328 

67.809 

67.430 

88.381 

68.301 

68.623 

68 

763 

88.788 

68.192 

68.041 

30 

69SS 

7506 

CK 

67.703 

87.380 

68.424 

68.192 

68.SZ9 

68 

927 

68.850  68.118 

67.973 

81-34 

13  MS 

ZISSS 

lawa 

aoso6 

342 

Ztn       6087 

raow 

67.870 

87.485 

68.498 

68.261 

68.558 

68 

88.61768.247 

68.072 

3a  ud  OTn 

440T9 

S7«W 

67-4 

169891 

87.873 

87.410 

68.393 

68.076 

08.471 

68.817 

68.430 

68.160 

67.967 

Total 

1S6  8BS 

ffllM4 

224  ass 

leaoai 

24  ew 

wva 

86801 

MPT9 

1104  841 

87.485 

87,065 

67,956 

67.876 

68.097 

68.160 

68.037 

67.981 

67.639 
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It  will  be  seen  at  a  glance  how  essentially  the  two  tables  differ 
from  one  another ;  the  statures  of  the  nativity-tables  for  American 
States  being  reduced  in  the  enlistment-tables  in  consequence  of 
the  admixture  of  foreigners,  and  the  amount  of  their  difference  for 
different  regions  being  also  essentially  modified  by  reason  of  the 
inequality  in  their  respective  proportions  of  foreigners  and  Amer- 
icans. 

Careful  examination  will  disclose  the  fact  that,  for  Americans, 
both  the  State  of  enlistment  (which  in  a  majority  of  cases  is  the 
State  where  the  physical  growth  has  in  great  measure  taken  place) 
and  the  State  of  birth  (which  indicates  the  ancestry)  seem  to  exert 
a  marked  influence  upon  the  stature.  In  other  words,  the  gene- 
alogical stock  and  the  region  where  the  men  have  been  reared  com- 
bine to  prescribe  the  stature,  and  the  rate  and  duration  of  growth. 

This  is  made  especially  manifest  by  the  tables  XII.  and  XIII. 
given  hereafter,  for  comparing  the  stature  of  natives  of  certain 
sections  of  the  country,  who  enUsted  in  the  place  of  their  birth, 
with  that  of  natives  of  the  same  sections  enlisting  elsewhere ;  also 
bj Table  XIV.,  which  shows  the  extent  to  which  the  mean  stat- 
nre  of  natives  of  some  foreign  countries  varies  with  the  region  in 
which  they  enlisted.  The  subject  is  more  fully  considered,  in  our 
•ection  concerning  the  Full  Stature. 

4.  Law  of  Orowth. 

The  statistics  here  presented  are  perhaps  the  first  which  have 
been  collected  on  a  scale  suflSciently  large,  and  with  sufficient  de- 
t»fl  of  classification,  to  permit  definite  conclusions  regarding  the 
^  at  which  the  maximum  stature  is  normally  attained,  and  the 
ote  of  growth  for  the  years  immediately  preceding  this  age. 
Thirty  years  ago,  Quetelet,  in  his  classic  work  "  Sur  VHomme^^  ^ 
^pressed  the  belief  that  the  growth  of  man  was  not  entirely  at  an 
^  even  at  the  age  of  twenty-five  years ;  but  his  opinion  was 
Wd  upon  statistics  derived  from  the  one  city  of  Brussels  ;  namely, 
wne  hundred  instances,  for  ages  between  nineteen  and  twenty-six, 
from  numicipal  registers  of  an  enrollment  in  1816,  and  the  remain- 
fefirom  recent  measurements  of  students  of  the  university.  The 
^ts  of  the  present  research  corroborated  this  opinion  fi:om  the 
Beginning,  and  indeed  tended  to  fix  the  epoch  of  maximum  stature 
vnch  later  than  even  Quetelet  seems  to  have  suspected.  More 
(O|)ious  data  and  more  thorough   investigation  now  leave   small 

'  P%«  14,  Si,  42.    See  alio  Lihariik,  Proeudmgt  of  ike  Vienna  Academy  of  5ctencM, 
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doabt  upon  this  point,  although  the  increase  of  stature  after  th< 
age  of  twenty-three  years  is  relatively  quite  small. 

Examination  of  the  materials  collected  leads  to  the  following  in^ 
ferences  for  white  soldiers. 

1.  That  the  rate  of  growth  undergoes  a  sudden  diminution  a 
about  the  age  of  twenty  years,  the  increase  of  stature  continuin| 
nevertheless  uninterruptedly  until  about  the  age  of  twenty-four. 

2.  That  for  a  year  or  two  after  this  latter  epoch  the  height  re 
mains  nearly  stationary,  if  indeed  it  does  not  diminish,  after  whicl 
a  slight  increase  again  manifests  itself,  and  continues  until  the  ful 
stature  is  attained. 

8.  That  the  normal  epoch  of  maximum  stature  must  generally 
be  placed,  at  least  for  American  States,^  as  late  as  thirty  years,  bu 
that  it  varies  for  different  classes  of  men. 

4.  That  the  annual  variations  after  twenty-three  years,  or  there 
abouts,  are  of  an  order  of  magnitude  not  much  larger  than  the  pos 
sible  errors  of  the  determinations  themselves ;  and  that  the  epoch 
of  the  changes  vary  considerably  for  different  States  and  nativities 
so  that  these  are  less  conspicuous  in  the  total  of  a  large  number  oj 
different  classes,  than  when  the  soldiers  ftom  a  particular  State,  o 
those  of  a  particular  nativity,  are  considered  by  themselves. 

Since  the  fluctuations  of  the  total  height  during  the  several  age 
from  twenty-three  to  thirty-four,  at  last  birthday,  are  generally  com 
prised  within  a  range  not  much  exceeding  the  tenth  of  an  inch,  o 
less  than  three  millimeters,  it  becomes  necessary  to  inquire  whethe 
these  fluctuations  do  actually  represent  some  natural  law,  o 
whether  they  can  be  regarded  as  fortuitous,  and  explained  on  th< 
assumption  either  of  inadequate  data,  or  of  want  of  accuracy  h 
the  original  measurements.  But  since  the  minimum  number  a 
any  year  of  age  exceeds  27  000,  the  first  of  these  assumption 
may  safely  be  rejected ;  not  so,  however,  with  the  second,  for 
little  reflection  will  show  that  the  regularity  of  the  curve  of  growth 
might  thus  be  seriously  impaired. 

The  most  natural  means  of  testing  this  question  would  seem  t 
be  by  an  examination  of  the  several  groups  in  which  our  material 
have  been  classified,  in  order  to  determine  how  far  they  several! 
corroborate  the  inference  indicated  by  their  total.  Of  such  group 
we  have  three  series,  namely :  in  thirty-eight  "  counts,"  the  lai 
gest  of  which  contains  less  than  54  000  men ;  then  according  t 

1  The  only  apparent  exceptions  are  natives  of  the  Slave  States,  excluding  Kentuck 
and  Tennessee;  but  here  the  maximum  appears  at  twenty-nine  and  the  number  of  men 
•malL 
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twenty  States  of  enlistment ;  and  finally  according  to  eighteen 
DKiri(ie«.  The  number  of  times  at  which  the  highest  mean  stat- 
ure occmred  for  any  year  of  age  {no  matter  how  small  itJ3  excess 
ibove  the  mean  height  for  any  other  year),  was  as  follows :  — 


Alt 

23 

23 

2 
0 

1 

8 

24 

E 
2 
0 

S 

25 

0 
D 

1 

26 

; 

27 

9 
3 

1 

9 

as 

23 

30 

31-84 

35  snd  orcr 

Tout 

BjCoaM,  . 
BiNuiTilia 

3 
2 

e 

3 
2 

2 

* 

7 

7 
6 

8 
I 

SO 
IS 

iBldl      . 

6 

10 

6 

20 

B 

76 

Be  argument  from  independent  probabilities  thus  corroborates 
dte  inference  derived  from  the  totals,  regarding  the  epoch  of  max- 
mmn  stature.  It  becomes  yet  stronger  when  we  consider  that  in 
thite  out  of  the  six  instances  of  maxima  at  twenty-two,  these  are 
derired  from  a  number  of  men  too  small  to  be  entitled  to  any  con- 
adenWe  weight,  the  same  being  the  ease  with  two  out  of  the  five 
Dudmi  at  twenty-fonr.  And  it  may  perhaps  be  most  strongly 
^ipredated,  if  the  number  of  men  be  also  taken  into  account,  as 
vben  tbe  ages  of  maximum  stature  deduced  from  the  classificatioD 
by  Mtirities  are  presented  in  the  following  form  :  — 

SSudBpwiudi       for  1         unpiWiic  220796  mn- 

31-34  «        6  «  661752  « 

30  «        1  "  6  320  « 

29  «        4  a  101340  « 

28  "1  «  7  313  « 


89  021 
3811 


1^  last  of  these  values  is  manifestly  entitled  to  no  weight ;  but 
■0  otker  natives  of  the  United  States  excepting  the  classes  E  and 
^  together  with  the  Irish  and  Canadians,  are  comprised  in  the 
"W  two  groups,  numbering  nearly  nine  elevenths  of  the  whole. 
We  Southerners  (not  including  Kentucl^  or  Tennessee)  and 
the  English  composed  most  of  those  for  whom  the  maximum  is  at 
tvotf-nine,  and  the  Germans  form  the  large  class  whose  maxi- 
Bsn  ^ipears  at  twenty-three. 


no 
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If  the  classification  by  States  be  similarly  analyzed,  we  find  that 
767  366,  or  somewhat  less  than  eight  elevenths  of  the  whole  num- 
ber, are  to  be  found  in  the  two  groups  for  which  the  greatest 
mean  stature  belongs  to  an  age  above  thirty  years  (last  birthday). 

The  fact,  that  this  highest  mean  stature  exceeds  the  mean  stature 
for  any  other  year  by  only  a  very  slight  amount,  impairs  in  no  de- 
gree the  correctness  of  our  inference  tliat  such  a  maximum  actually 
exists.  Indeed,  if  we  confine  ourselves  to  the  fii*st  six  nativities 
of  our  schedule,  which  include  all  the  native  Americans  (United 
States),  excepting  less  than  21 000  who  were  born  west  of  the 
Mississippi  River,  and  comprise  more  than  eight  elevenths  of  all 
the  white  soldiers  whose  descriptive  musters  we  possess,  and  if  for 
these  we  compare  the  height  at  twenty-six  years,  last  birthday 
(which  represents  the  mean  stature  at  26.486  years  of  age),  with 
the  full  stature  subsequently  attained,  we  find  the  excess  of  the 
latter  to  be  — 


NadTi^ 

Nomber  of  Men 

Ezeen  of  Full  Statuzt 

A.  New  England 

B.  New  York,  New  Jersej,  and  Pennsylvania 

C.  Ohio  and  Indiana 

D.  Michigan,  Wisconsin,  and  Illinois    .     . 
£.  Slave  States  not  including  F  and  Ga 

F.  Eentncky  and  Tennessee 

152  370 

273  026 

220  796 

71196 

44  689 

60  334 

InchM 
0.175 
0.134 
0.229 
0.250 
0.163 
0.193 

812  411 

0.148 

As  regards  the  more  delicate  question  concerning  the  slight  de- 
pression of  the  curve  of  stature  at  about  the  age  of  twenty-four 
years,  a  similar  mode  of  research  affords  a  similar  coiToboration. 
An  inspection  of  the  mean  results  themselves,  as  indicated  together 
with  the  empirical  curves  on  Charts  H  and  I,  will  show  the  char- 
acter and  amount  of  this  disturbance  of  regularity  in  the  curve. 
Of  the  eighteen  groups  according  to  nativity,  two  only,  B  and 
D,  fail  to  make  this  temporary  diminution  of  height  distinctly 
manifest.  The  variations  may  be  seen  from  the  appended  table, 
which  gives  the  mean  change  of  stature  for  each  of  four  consecu- 
tive years  of  age  ;  the  ages  cited  being  for  "  last  birthday,"  and 
therefore  requiring  in  the  mean  an  increase  by  nearly  half  a  year. 
The  total  number  of  men  comprised  in  the  several  nativities  has 
been  given  above. 
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Ill 


RMhity 

22-23 

28-24 

24-25 

26-26 

2S-28 

Inch*! 

inehefl 

InehM 

inehefl 

iochflfl 

iochflfl 

A 

-1-0.163 

-  0.039 

+  0.011 

+  0.038 

+  0.132 

+  0.048 

B 

+  0.106 

+  0.031 

+  0.091 

+  0.031 

+  0.012 

+  0.122 

C 

+  0.073 

-0.021 

+  0.083 

+  0.061 

+  0.023 

+  0.206 

D 

-»- 0.106 

+  0.018 

+  0.041 

+  0.030 

+  0.093 

+  0.167 

£ 

+  0.172 

+  0.168 

-  0.047 

+  0.130 

+  0.084 

+  0.079 

P 

+  0.053 

+  0.078 

-0.082 

+  0.217 

+  0.039 

+  0.164 

It  will  be  perceived  at  once  that  those  two  nativities  which  ex- 
hibit no  negative  sign  in  the  annual  variations  between  twenty- 
three  and  a  half  and  twenty-five  and  a  half  show  nevertheless 
smaller  positive  values  than  the  regular  curve  would  imply. 

Arranging  in  a  similar  manner  the  annual  variations  of  mean 
rtiture  for  the  men  enlisted  in  the  several  States,  we  obtain  analo- 
gous results.  The  values  from  those  nine  States,  for  whose  sol- 
diers the  maximum  stature  occurred  after  the  age  of  thirty,  are 
here  presented :  — 


Stett 


Xew  Hampehirc 
MtHichasetts . 
XewYork  .    . 
5fw  Jersey .     . 

^^ylvania  . 

Knitickj   .  . 

Ohio.   .    .  . 

a .    .  . 


22-28 

28-24 

24-26 

26-26 

26-28 

28  to  maximQin 

locbM 

inehefl 

inehefl 

ioehM 

inches 

inehefl 

+  0.194 

-  0.078 

-0.006 

+  0.163 

-  0.014 

+  0.366 

+  0.042 

+  0.022 

+  0.038 

-  0.109 

+  0.006 

+  0.228 

+  0.066 

+  0.012 

-  0.059 

+  0.132 

-  0.034 

+  0.056 

+  0.139 

-0.038 

-  0.034 

-0.155 

+  0.126 

+  0.205 

+  0.062 

+  0.037 

+  0.085 

+  0.058 

-0.064 

+  0.136 

+  0.099 

+  0.200 

-  0.377 

+  0.369 

-  0.005 

+  0.033 

+  0.042 

-0.014 

+  0.049 

+  0.014 

+  0.003 

+  0.100 

+  0.004 

-  0.079 

+  0.128 

-0.041 

+  0.032 

+  0.105 

+  0.000 

+  0.045 

-  0.054 

+  0.039 

-  0.028 

+  0.056 

These  results  seem  to  warrant  the  inference,  that,  during  a 
Period  commencing  near  the  age  of  twenty-three  or  twenty-four, 
>  temporary  diminution  of  the  rate  of  growth  occurs.  Whether 
^ke  ap|ran;nt  diminution  of  stature  be  real,  or  whether,  taken  in 
wnnection  with  the  mean  values  for  preceding  and  following  years. 
It  is  to  be  interpreted  as  an  accidental  fluctuation  about  a  nearly 
stationary  mean  value,  we  will  not  venture  to  decide.  Did  a  com- 
plete arrest  of  growth  take  place,  this  would  doubtless  manifest 
Itself  as  a  diminution  of  stature,  in  consequence  of  consolidation 
rf  the  cartilages  and  intervertebral  substance,  such  as  sets  in  after 
4e  attainment  of  the  full  stature,  and  is  indeed  manifested  in 
the  diurnal  fluctuations  of  the  height  of  individuals. 

The  variation  of  the  epoch  of  this  point  of  flexure  in  the  curve 
rf  stature  for  different  classes,  will  be  manifest  in  the  various 
tiWes  already  given,  as  well  as  its  tendency  to  obliterate  the  phe- 
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nomenon  in  the  curve  for  their  total.  The  dots  near  the  cttrves 
upon  Charts  H  and  I  present  the  mean  values  for  each  age  as 
obtained  directly  from  the  recorded  observations. 

After  various  unsuccessful  attempts  to  obtain  a  formula  which 
should  represent  in  some  simple  form  the  law  of  growth  between 
the  ages  of  seventeen  and  tliirtj-eight  years,  this  endeavor  has 
been  abandoned.  Such  a  formula  would  have  small  value  unless 
it  represented  equally  well  the  law  for  earlier  ages ;  and  the  inves- 
tigation of  this  interesting  topic,  from  our  military  statistics,  is  of 
course  impossible.  Should  the  statistical  labors  of  the  Sanitary 
Commission  stimulate  to  the  acquisition  of  anthropological  statbtics 
of  youth,  for  which  our  schools  and  colleges  afford  so  great  &cil- 
ities,  the  material  thus  collected,  combined  with  that  discussed  in 
the  present  volume,  may  render  possible  a  thorough  discussion  of 
the  laws  of  human  growth,  not  only  in  stature,  but  in  the  various 
other  dimensions  here  recorded.  And  by  distributing  its  measuring 
apparatus  to  educational  and  scientific  institutions  in  different  parts 
of  the  country,  the  Commission  trusts  that  it  may  have  done  some- 
thing toward  aiding  these  much  needed  inquiries. 

It  remains  to  construct  by  empirical  means  the  best  approxima- 
tion to  the  curve  of  growth  deducible  from  our  collected  data  for 
the  various  nativities.  For  this,  graphic  methods  have  proved  the 
most  available,  and  the  tables  following  indicate  the  resultant  stat- 
ure for  each  actual  age,  for  the  soldiers  of  the  several  nativities 
enlisted  in  the  national  army.  The  same  values  are  represented 
on  the  charts  H  and  I,  upon  each  of  which  the  total  for  all  the 
soldiers  is  also  shown.  The  dots  near  the  curves  upon  these 
charts  indicate  the  observed  mean  values,  and  in  those  cases  where 
danger  of  confusion  exists  between  the  values  for  different  nativ- 
ities, the  letters  indicating  the  nativities  are  also  appended. 
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TABLE    Vin. 

Mean  Statures  at  each  Age,' 
for  fourteen  Nativities. 


1 

< 

1 

Ohio  and  Indi- 
ana 

i 

III 

Hi 

1 

«•  5 
6  a 

1 

1 

In. 

In. 

in. 

iB. 

iB. 

In. 

in. 

in. 

16 

64.24 

64.00 

64.46 

64.63 

63.96 

64.87 

63.81 

63.88 

17 

65.41 

65.11 

65.48 

65.46 

65.33 

65.58 

64.84 

64.37 

18 

66.33 

65.95 

66.54 

66.38 

66.44 

66.55 

65.68 

65.39 

19 

67.16 

66.70 

67.39 

67.38 

67.37 

67.58 

66.37 

66.04 

20 

67.64 

67.25 

67.97 

68.02 

68.01 

68.31 

66.81 

66.35 

21 

67.89 

67.58 

68.33 

68.32 

68.28 

68.67 

67.09 

66.56 

22 

68.03 

67.73 

68.51 

68.47 

68.40 

68.84 

67.28 

66.70 

23 

68.10 

67.80 

68.62 

68.56 

68.49 

68.95 

67.42 

66.81 

24 

68.14 

67.86 

68.66 

68.63 

68.57 

69.00 

67.52 

66.90 

25 

68.14 

67.90 

68.67 

68.66 

68.64 

69.03 

67.67 

66.94 

26 

68.16 

67.94 

68.69 

68.70 

68.68 

69.05 

67.58 

66.97 

27 

68.20 

67.98 

68.73 

68.73 

68.74 

69.09 

67.58 

67.00 

28 

68.25 

68.01 

68.78 

68.77 

68.77 

69.12 

67.58 

67.02 

29 

68.29 

68.05 

68.82 

68.80 

68.80 

69.15 

67.57 

67.03 

30 

68.32 

68.09 

68.86 

68.84 

68.82 

69.20 

67.59 

67.03 

31 

68.34 

68.11 

68.90 

68.87 

68.82 

69.23 

67.61 

67.03 

32 

68.85 

68.12 

68.92 

68.90 

68.83 

69.25 

67.62 

67.03 

33 

68.85 

68^13 

68.94 

68.91 

68.84 

69.27 

67.62 

67.03 

34 

68.35 

68?14 

68.95 

68.91 

68.84 

69.28 

67.61 

67.02 

35 

68.36 

68.14 

68.96 

68.90 

68.84 

69.29 

67.61 

67.02 

36 

68.36 

68.14 

68.97 

68.89 

68.84 

69.29 

67.60 

67.01 

37 

68.35 

68.13 

68.97 

68.87 

68.84 

69.28 

67.58 

67.01 

38 

68.34 

68.12 

68.98 

68.84 

68.84 

69.28 

67.57 

67.00 

39 

68.82 

68.10 

68.98 

68.81 

68.83 

69.27 

67.55 

67.00 

1       ^ 

1' 

68.30 

68.08 

68.98 

68.79 

68.83 

69.26 

67.53 

66.99 

8 
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TABLE     Vm.  — (Owtmuerf.) 

Mean  Statures  at  each  Age^ 
forfimrteen  Nativities. 


^ 

1 

1 

8  "'^ 

1 

i 

< 

1 

In. 

iB. 

in. 

In. 

in. 

in. 

in. 

16 

- 

64.10 

63.88 

- 

64.16 

— 

64.16 

17 

64.26 

64.94 

64.60 

63.98 

65.14 

64.09 

65.26 

18 

66.47 

66.68 

66.26 

65.27 

66.12 

66.81 

66.23 

19 

66.84 

66.09 

66.75 

66.04 

66.83 

65.98 

67.01 

20 

66.88 

66.47 

66.12 

66.44 

67.21 

66.30 

67.52 

21 

67.08 

66.76 

66.41 

66.68 

67.43 

66.51 

67.77 

22 

67.16 

66.97 

66.60 

66.82 

67.54 

66.61 

67.89 

23 

67.26 

67.07 

66.73 

66.91 

67.61 

66.63 

67.97 

24 

67.88 

67.10 

66.77 

66.90 

67.67 

66.62 

68.00 

26 

67.88 

67.09 

66.76 

66.86 

67.69 

66.64 

67.99 

26 

67.41 

'67.11 

66.78 

66.82 

67.68 

66.67 

67.99 

27 

67.43 

67.14 

66.72 

66.80 

67.65 

66.70 

68.01 

28 

67.44 

67.19 

66.78 

66.78 

67.60 

66.74 

68.02 

29 

67.46 

67.21 

66.74 

66.78 

67.56 

66.76 

68.02 

80 

67.46 

67.22 

66.74 

66.79 

67.54 

66.78 

68.02 

81 

67.46 

67.23 

66.74 

66.80 

67.58 

66.79 

68.02 

82 

67.47 

67.22 

66.74 

66.80 

67.52 

66.80 

68.02 

83 

67.47 

67.22 

66.74 

66.79 

67.62  . 

66.80 

68.01 

84 

67.48 

67.21 

66.73 

66.79 

67.51 

66.80 

68.01 

86 

67.48 

67.20 

66.73 

66.78 

67.50 

66.80 

68.00 

86 

67.49 

67.19 

66.72 

66.77 

67.49 

66.80 

68.00 

87 

67.60 

67.17 

66.71 

66.76 

67.48 

66.80 

68.06 

88 

67.61 

67.15 

66.70 

66.75 

67.46 

66.79 

67.99 

89 

67.62 

67.13 

66.70 

66.74 

67.44 

66.79 

67.99, 

40 

67.62 

67.09 

66.69 

66.73 

67.41 

66.78 

67.98 
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These  tables  may  be  employed  with  advantage  in  refemng  the 
mean  stature  of  a  class  of  men,  whose  mean  age  is  known  or  may 
be  estimated,  to  their  corresponding  mean  stature  for  any  other 
age.  But,  like  other  averages,  though  correct  for  the  type  or  the 
mean  of  all,  they  are  by  no  means  necessarily  correct  for  individual 
cases,  nor  indeed  for  groups  of  considerable  size,  if  belonging  only 
to  some  one  subdivision  of  the  general  class. 

The  variation  manifest  in  the  age  of  full  stature  for  soldiers  of 
different  nativities  appears  to  be,  to  a  considerable  extent  at  least, 
a  normal  phenomenon.  The  growth  in  height  clearly  continues 
longest  for  natives  of  the  United  States  (excepting  the  farthest 
southern  portion)  and  the  Irish  population,  for  all  of  whom  the 
maximum  appears  to  be  decidedly  later  than  thirty-one  years.  For 
natives  of  the  southern  part  of  the  Southern  States,  and  for  natives 
of  the  British  provinces  on  this  continent  other  than  Canada,^  it  is 
found  at  twenty-nine  or  thirty ;  then  come  the  English,  Scotch, 
French,  Spanish,  Scandinavians,  and  Germans,  in  successive  grada- 
tions, the  latter  attaining  their  full  stature  at  twenty-three.  Fur- 
thennore,  if,  instead  of  the  assortment  by  nativities,  we  consult 
that  made  by  States  of  enlistment,  we  find  the  age  of  greatest  stat- 
ure to  be  at  twenty-four  years,  or  earlier,  for  the  troops  of  Mis- 
souri, Wisconsin,  and  Minnesota,  all  of  which  contain  a  large  Teu- 
tonic element  in  their  population.  Similar  inferences  may  be  de- 
duced from  the  results  of  different  counts  for  the  troops  of  some 
of  the  larger  States,  especially  Illinois  and  New  York ;  but  the 
discussion  of  these  is  omitted  as  being  Jtoo  minute  for  a  general  sta- 
tistical investigation,  —  especially  since  such  slight  differences  in 
the  measurement  are  to  be  considered. 

It  will  have  been  remarked  that  the  whole  of  this  investi<ration 
is  "based  upon  the  assumption,  that,  where  the  number  of  men  dis- 
cussed is  sufficiently  large,  we  may  obtain  by  computing  the  mean 
stature  for  different  men,  at  the  several  ages  involved,  the  same 
results  as  though  we  had  obtained  the  mean  stature  of  the  same 
iKxly  of  men  in  successive  years.  This  assumption  seems  a  reason- 
able one,  and  is  entirely  justifiable  ;  yet  the  objection  may  logically 
1x3  urged  that  it  takes  for  granted  an  equal  \'itality  among  men  of 
different  statures,  since  if  the  mortality  rate  were  slightly  less  for 
tall  men  than  for  shorter  ones,  this  circumstance  would  produce  an 
apparent  increase  of  height  in  successive  years,  by  reason  of  the 
increase  in  the  proportional  number  of  tall  men. 

To  meet  this  objection,  so  fer  as  it  applies  to  the  inference  which 

1  The  provinoe  which  bore  this  name  prior  to  1866. 
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these  researches  appear  to  warrant,  that  tlie  growth  in  stature  con- 
tinues in  general  until  the  thirtieth  year,  or  even  later,  it  might  be 
urged,  that  so  far  as  any  deductions  may  be  drawn  from  existing 
statistics,  these  seem  to  indicate  that  the  maximum  vitality  belongs 
to  the  average  stature,  so  that  the  influence  of  such  a  source  of  in- 
accuracy would  be  in  the  direction  opposite  to  that  which  our  re- 
sults imply.^  Indeed  this  same  argument  has  been  used^  to  explain 
the  observed  gradual  diminiition  of  mean  stature  after  the  age 
of  forty  years.  But  a  much  more  satisfactory  disposition  of 
this  doubt  is  afforded  by  the  series  of  manuscript  tables  (nearly 
700  in  all),  in  which  for  each  class  of  men  considered,  the  num- 
ber is  given  who  were  found  of  each  given  height  and  age.  From 
these  tables  (of  which  the  siimmaries  for  four  nativities  have 
already  been  given  in  Tables  II.,  III.,  IV.,  and  V.,  and  the  re- 
mainder of  which  afford  the  same  result),  it  may  readily  be  per- 
ceived that  the  relative  number  at  the  higher  statures  slowly  in- 
creases with  the  age,  in  the  same  proportion  in  which  that  at  the 
lower  statures  diminishes ;  whereas,  were  our  results  appreciably 
influenced  by  a  difference  in  the  vitality,  or  mortality,  for  different 
statures,  the  increase  of  the  relative  number  having  the  higher 
statures  would  not  be  commensurate  with  the  decrease  of  the  rel- 
ative number  of  men  of  less  height.  And,  furthermore,  the  rela- 
tive number  of  very  tall  or  very  short  men,  at  ages  when  the  full 
stature  is  approximately  attained,  say  at  twenty-four  and  up- 
wards, would  systematically  change  on  this  account,  as  the  ages 
increase,  which  is  not  found  to  be  the  case. 

The  facts  here  presented  are  those  upon  which  our  knowledge  of 
tlie  Law  of  Growth  for  the  average  man  within  the  limits  of  mil- 
itary age  must  chiefly  depend.  But  our  discussion  would  be  in- 
complete, did  it  omit  to  recognize  and  illustrate  the  truth,  that  in- 
ferences drawn  from  the  mean  of  all  the  men  at  each  year  of  age, 
may  not  always  re])resent  the  facts  for  the  average  man  with  per- 
fect correctness.  This  is  well  illustrated  by  Lehmann,  in  an  able 
and  ingenious  memoir,®  in  which  he  treats  of  the  possibility  of 
applying  to  individual  cases  the  laws  which  have  been  deduced  for 
the  average  man.     That  these  laws  may  fail  to  indicate  phenomena 

1  Since  the  averagje  excess,  above  the  mean  height,  for  "  tnll  men,"  is  much  fjreftter  than 
the  averaf^e  defect  in  heifrht  for  "  short  men,*'  an  equal  mortality  fur  men  above  and  below 
the  medium  stature  would  diminish  the  aggregate  excess  above  the  mean,  more  than  the 
•re^g«t«  t^eficiency  below  it :  and  thus  occasion  a  decrease  in  the  mean  stature,  year  by 
year,  unless  this  were  compensated  by  annual  growth.  The  diminution  in  mean  stature,  after 
attainment  of  the  age  of  maximum,  may  be  in  part  owing  to  some  influence  of  this  nature. 

s  Quetelet,  Pk^/nqw  SoeiaU,  II.  31. 

•  S€kHmacher'»  Jahrbuch,  1841,  p.  137;  1843,  p.  146. 
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even  of  a  strikingly  marked  character,  occurring  in  every  indi- 
vidual, and  yet  so  masked  in  the  averages  as  actually  to  escape 
notice,  will  be  manifest  when  we  consider  the  so-called  "  shoot "  or 
sudden  increase  of  growth,  which  occurs  at,  or  just  preceding,  the 
chief  epoch  of  physical  development.  The  rate  of  increase  in 
stature  seems  to  diminish,  regularly  or  nearly  so,  from  birth,  until 
the  time  at  which  the  shoot  takes  place  ;  it  is  then  suddenly  aug- 
mented by  a  very  considerable  amount,  after  which  it  diminishes 
again.  If  then  the  growth  of  any  individual  be  represented  by  a 
curve  for  which  the  abscissas  are  the  years  of  age,  and  the  ordi- 
nates  are  the  corresponding  statures,  this  curve  will  consist  of  two 
distinct  branches,  each  of  them  concave  toward  the  axis  of  abscis- 
sas ;  the  two  branches  meeting  in  a  cusp  where  the  shoot  com- 
mences. Yet  inasmuch  as  the  epoch  of  the  shoot  is  extremely 
variable,  fluctuating  between  the  eleventh  and  the  nineteenth  year 
of  age,  the  tokens  of  its  occurrence  disappear  from  the  correspond- 
ing curve  of  mean  growth.  This  latter  manifests  a  nearly  even  pro- 
gression during  the  ages  in  question,  and  rises  at  the  average  age 
for  the  shoot  scarcely  more  rapidly  than  at  adjacent  ages,  since  the 
sudden  accession  of  growth  does  not  in  the  majority  of  cases  occur 
at  the  average  age.  All  indications  of  a  sudden  change  in  the  rate 
of  growth  are  wanting  in  the  curve  of  mean  stature ;  so  that  the 
investigator,  who  studies  the  Law  of  Growth  solely  by  the  mean 
results  from  many  individuals,  might  easily  allow  one  of  the  most 
salient  and  unfailing  phenomena  connected  with  this  law  to  escape 
unnoticed. 

The  very  impressive  suggestion  has  been  made  by  Burdach,  that 
the  phenomena  at  this  epoch  of  chief  physical  development  may 
be  regarded  as  equivalent  to  a  new  birth.  Indeed  it  is  an  epoch 
more  marked,  in  its  physical  relations,  than  is  that  of  birth  ;  and 
the  form  of  the  curve  of  stature  corroborates  this  philosophic  idea. 
And  we  are  thus  naturally  led  to  the  query,  whether  there  may  not 
perhaps  be  other  epochs  at  which  a  sudden  accession  takes  place  in 
the  rate  of  development  in  stature.  Statistics  are  as  yet  inadequate 
for  determining  whether  any  such  accession  probably  accompanies 
the  second  dentition  ;  but  the  curious  depression  in  the  curve  of 
stature  at  about  the  twenty-fourth  year,  of  which  we  have  spoken, 
suggests  a  suspicion  that  some  secondary  **  shoot,''  on  a  much 
diminished  scale,  may  occur  at  this  age. 

Indeed,  it  would  seem  by  no  means  an  unreasonable  conjecture 
that  several  such  shoots  may  normally  occur  in  the  regular  course 
of  life ;  and,  moreover,  that  the  idea  thrown  out  by  Lehmann  and 
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others,  may  not  be  unfounded,  which  suggests  that  the  growth  in 
stature  may  never  be  brought  to  full  termination.  The  diminution 
in  height  with  advancing  years  —  first  pointed  out  by  Quetelet  as 
occurring  after  the  age  of  about  forty  years,  and,  according  to  our 
own  statistics,  beginning  at  a  yet  earlier  date  —  may  be  considered 
as  brought  about  by  the  predominance  of  influences  in  this  direction 
by  no  means  inconsistent  with  the  existence  of  a  slight  continuance 
of  growth.  Such  influences  are  the  permanent  consolidation  of 
the  cartilages,  and  of  the  intervertebral  substance,  analogous  to  the 
temporary  compression,  which  is  well  known  to  follow  long-con- 
tinued standing  or  subjection  to  heavy  weights ;  the  less  vigorous 
and  erect  carriage  of  the  body  ;  perhaps  also  a  chronic  curvature 
of  certain  parts,  all  of  which  may  coexist  with  an  actual  continu- 
ance of  growth  in  stature.  It  may  be  true  that  the  increase  in 
length  of  the  larger  bones  is  at  the  epiphyses,  and  that  the  com- 
plete ossification  of  these  epiphyses  is  usually  completed  by  the 
twenty-first  year ;  yet  we  have  evidence  that  the  increase  in  stat- 
ure usually  continues  for  many  years  after  this  age,  so  that  there 
must  be  some  other  mode  of  increase  in  height,  perhaps  by  growth 
in  the  spinal  column,  perhaps  by  growth  of  the  bones,  as  bones, 
after  the  disappearance  of  their  cartilage. 

Should  these  views  be  correct,  it  would  not  be  difficult  to  ex- 
plain an  actual  diminution  of  stature  at  about  the  twenty-fourth 
year,  as  apparently  indicated  by  our  mean  values,  but  not  other- 
wise readily  explicable.  For  while  the  occurrence  of  a  shoot  at 
this  age  would  impart  to  the  curves  of  growth  for  individuals  the 
appearance  of  a  reentering  angle  at  the  corresponding  point,  and 
might  produce  in  the  curve  for  the  average  an  apparent  depression, 
in  consequence  of  the  change  of  curvature,  yet  it  could  not  effect 
an  actual  diminution  of  stature.  But  if  other  influences  are  sim- 
ultaneously at  work,  which  would  diminish  the  actual  height  were 
it  not  for  a  continuance  of  growth,  these  might  easily  attain  a  tem- 
porary preponderance,  and  a  real  diminution  thus  take  place. 

6.  Full  Stature. 

The  height  of  the  full-grown  man  has  been  the  subject  of  as 
wide  a  diversity  of  statement,  and  seems  as  completely  undeter- 
mined even  for  any  one  nationality,  as  the  law  of  the  growth  by 
which  it  is  attained.  Among  the  values  given  by  the  principal 
investigators  within  the  author's  knowledge,  the  following  may  be 
cited,  all  the  numbers  being  here  reduced  to  centimeters  and  to 
English  (American)  inches. 


8TATI7HEB.  119 


166.40 

65.51 

161.50 

63.58 

174.21 

68.60 

173.45 

68.30 

164.34 

64.70 

171.20 

67.40 

172.60 

67.96 

173.00 

68.11 

175.00 

68.90 

Buffon  ^  (mean  value) 169.^      ^6.60 

Tenon,'  (bom  60  men  between  the  ages  of  25  and  45, 

measured  at  Mossy      .....         166.5       65.55 
Quetelet,'  from  900  men  enrolled  for  draft  at  Brus- 
sels     .....•••        168.41     66.30 
Quetelet,^  from  9500   Belgian    militia  (province  of 

Brabant) 163.80     64.49 

Quetelet,*  from   69   convicts  at  the  penitentiary  of 

Vilvorde      .        .        .        .        . 
Hargenvilliers,*  from  French  conscripts  (20  years  old) 
Quetelet,^  from  80  students  at  Cambridge,  England 

(measured  in  shoes  ) ' 
Forbes,*  from  Scotch  students  at  Edinburgh  (ditto) 
SObermann,^^  from  559  conscripts  in  one  Paris  amm' 

disscrMtU      ••••••• 

v^arus,         ••.•••••• 

Schadow,^  from  his  own  measures  .... 

Zeising,^  from  his  own  measures  and  Quetelef  s  . 
Lihadiik,^^  from  300  selected  men  in  Vienna  . 
Danson,"  from  733  Liverpool  prisoners,  aged  25  and 

upwards 168.80     66.46 

I  Hittoirt  NatmreUe,  ed.  Sonnini,  XYIII.  432. 

*  AnnaU*  d'Hypiene^  X.  27. 

•  8ur  fBimme,  II.  pp.  13,  23. 
4  Jbid,  p.  11. 

i  Ibid.  p.  17. 

*  ReckercheM  et  constderaiiont  tur  la  formation  et  U  rterutemeiU  de  Varmie  en  /Vonee,  Pans, 
1817,  p.  65  (Vilierm^,  Ann,  dHygihnt^  i.  352). 

T  Sur  tBomme,  II.  p.  21. 

s  Dr.  A.  S.  Thomson  states  ( Contributions  to  Nat,  Hist,  of  the  New  Zealand  Race  of  if  an, 
Journal  Statistical  Soc,  London,  XVII.  27)  that  these  students,  like  those  at  Edinbai|ph, 
whose  height  is  recorded  by  Prof.  Forbes,  were  measured  in  their  shoes,  and  that  an  inch 
ahould  be  deducted  on  that  account  This  has  been  done  for  the  ralue  here  given,  and  the 
same  estimate  is  adopted  for  the  Edinburgh  shoes. 

•  Proceedings  Royal  Society  of  Edinburgh,  1. 160;  Lond.  and  Edinb,  PhiL  Mag.,  X.  200. 

^  Sur  les proportions  du  corps  humuin,  Comptes  Rendus  de  T  Acad,  des  Sciences,  XLII.  496. 

U  Proportionslehre,  Leipsic,  1854. 

u  PolyUet,  Berlin,  1834-35,  p.  61.    (See  Zeising,  p.  881.) 

^  Ueber  die  Metamorpkosen  in  den  VerhSltnissen  der  mensckUcken  OettaH,  Nova  Acta 
Acad.  Imp.  Nat  Cur.,  XXVI.  805. 

M  Der  Ban  unddas  Wadulkum  des  Memcken,  SitzimgBbeiichte  der  Wiener  Akad.  XLIY. 
S,p.686. 

I*  Statisdcal  Observations  relatioe  to  Chroutk  of  ike  Buman  Body,  Jonnial  Statistical  Soc. 
Loodoo,  XXV.  24. 


Coolidge,^ 

mean  of  100  U.  S.  soldiers,'  natives  of 

Otntimeten 

lnoh60 

Indiana        .... 

175.58 

69.125 

Kentucky        .... 

175.96 

69.275 

Ohio 

175.37 

69.044 

Tennessee       .... 

176.11 

69.335 

Maine          .... 

174.69 

68.777 

Vermont  and  New  Hampshire 

173.58 

68.341 

Massachusetts  and  Connecticut 

173.19 

68.185 

North  Carolina 

176.22 

69.377 

Greorgia       .        •        •        • 

177.61 

69.926 

South  Carolina 

175.96 

69.275 

Alabama      •        •        •        • 

175.71 

69.176 

Virginia 

175  22 

68.986 

New  York    .... 

172.23 

67.806 

Pennsylvania  .... 

172.99 

68.107 

New  Jersey  and  Delaware    . 

172.24 

67.811 

Maryland         .... 

174.13 

68.556 

Illinois         .... 

175.85 

69.235 

Missouri 

174.23 

68.594 

The  exceedingly  wide  range  of  these  data,  can  scarcely  be  ac- 
counted for  by  any  one  influence.  Nor,  indeed,  are  the  means 
afforded  in  most  cases  for  determining  to  what  extent  the  varia- 
tions are  fortuitous,  and  in  what  measure  they  are  due  to  differ- 
ences in  the  classes  of  men  under  consideration,  or  how  far  they 
may  be  dependent  upon  the  employment  of  different  limits  of  age, 
in  those  cases  where  limits  were  regarded. 

Even  for  our  vastly  more  copious  statistics,  the  ages  for  which 
the  corresponding  mean  heights  may  be  properly  used  in  determin- 
ing the  full  stature  of  the  average  man,  remain  somewhat  uncer- 
tain. It  seems  to  be  shown  by  the  present  investigation,  that  these 
ages  differ  greatly  for  different  nationalities,  and  even  for  different 
classQS  of  the  same  people.  The  suggestion  of  Villerm^  ^  that  the 
stature  is  greater,  and  the  growth  sooner  completed,  all  otlier 
things  being  equal,  in  proportion  as  the  country  is  richer,  and  the 
comfort  of  its  inhabitants  more  general,  seemed  from  his  data  quite 
jdausible ;  but  it  is  not  supported  as  a  general  law  by  the  infor- 
mation here  collected.  It  was  based  upon  the  hypothesis  *^  that 
misery,  that  is  to  say  the  circumstances  which  accompany  it,  dimin- 

1  Bkitidieal  EqpoH  m  Skhiteti  and  MmiaUiy  of  U.  8,  Army,  m  Ae  yean  1S40-56,  p.  683. 

S  TlMae  soldien  wera  taken  in  the  order  in  wliich  they  were  entered  on  the  Adjntant- 
G«nenl*t  books.  Recruita  under  65  inches  high  were  not  accepted  at  the  time ;  but,  for 
tiia  small  amount  by  which  this  rule  conld  have  affected  the  determination  of  the  mean 
■katnn,  see  Hanimond*s  MUiiary  Hygim€,  p.  S9. 

•  Bmt  fa  laiBi  dt  tkommi  —  Fnmc^,   Annalei  d'Hygiftne,  L  886. 
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ishes  the  stature  and  retards  the  epoch  of  complete  development  of 
the  body."  Misery,  in  its  here  intended  sense  of  excessive  poverty, 
affecting  the  supply  of  nutriment,  physical  protection  from  weather, 
and  needful  rest,  hardly  exists  in  the  United  States  ;  yet  the  epoch 
of  full  development  appears  to  be  later  in  this  than  in  any  other 
country.  The  fact,  however,  that  privations  or  exposure  will 
^^  stunt "  or  prevent  the  attainment  of  the  normal  height  is  beyond 
question,  and  appears  to  explain  the  results  obtained  for  sailors, 
as  will  be  mentioned  hereafter. 

Whether  in  deducing  the  measure  of  the  completed  stature,  or 
full  height,  we  shall  use  the  same  limits  of  age  for  all  the  ^classes 
of  men  considered,  and  what  these  limits  shall  be  in  any  case,  thus 
become  questions  of  some  difficulty.  To  afford  a  clearer  oversight 
of  the  values  resulting  from  the  adoption  of  diffei*ent  limits,  two 
tables  are  here  presented ;  the  first  showing  the  mean  heights  of 
soldiers  of  the  several  States,  and  the  second,  the  mean  heights  of 
scddiers  of  different  nativities. 
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TABLE    IX. 

Mean  Statures  for  different  Perioda  of  Age, 

By  States. 


state 


Maine  .  . 
N.  Hampshire 
Vermont 
Massachusetts 
R.  I.  and  Conn 
New  York  . 
New  Jersey . 
Pennsylvania 
Maryland  . 
West  Virginia 
Kentucky  . 
Ohio  .  .  . 
Indiana  .  . 
Illinois  .  . 
Michigan  . 
Wisconsin  . 
Minnesota  . 
Iowa .  .  . 
Missouri 
Louisiana    . 


Totals    . 


21-28 


11897 
68.363 

72d2 
67.338 

6882 

67.790 

10600 

67.170 

10289 

67.097 

48879 

67.294 

6098 

66.668 

16829 

67.349 

1728 
67.659 

8048 
68.735 

4796 

68.569 

19495 

68.157 

24829 

68.432 

89276 

68.339 

4227 
67.954 


68.046 

1141 

68.051 

6046 

68.630 

11418 

68.336 

874 
66.946 


284176 
67.876 


24-26 


6491 
68.455 

8646 
67.489 

8017 
67.867 

6289 
67.272 

6909 
67.341 

24406 
67.386 

8167 
66.683 

9174 
67.521 

918 
67.872 

2095 
68.876 

8099 

68.780 

18022 

68.237 

16186 

67.474 

26968 

68.419 

2941 
68.011 

6118 
67.950 

709 
67.951 

8186 
68.709 

8068 
68.341 

866 
67.124 


148761 
67.996 


27-80 

81-84 

86  h  oyer 

67n 

8482 

7061 

68.556 

68.555 

68.687 

8386 

1804 

8466 

67.692 

67.894 

67.956 

2662 

1698 

8216 

68.044 

68.091 

67.772 

4938 

2848 

6144 

67.268 

67.444 

67.394 

6608 

8266 

6006 

67.389 

67.389 

67.446 

22712 

14482 

29  786 

67.411 

67.478 

67.394 

2678 

1677 

2672 

66.691 

66.889 

66.810 

8761 

6924 

12671 

67.563 

67.665 

67.573 

806 

482 

1001 

67.829 

67.712 

67.747 

1689 

1078 

2867 

68.885 

68.937 

68.778 

2690 

1842 

8061 

68.852 

68.784 

68.817 

12806 

8641 

15661 

68.281 

68.369 

68.367 

18486 

8881 

14147 

68.511 

68.632 

68.422 

23888 

18468 

23421 

68.404 

68.454 

68.306 

2886 

1884 

8987 

67.946 

67.985 

67.931 

6600 

4868 

10682 

67.870 

67.832 

67.621 

968 

794 

1476 

68.060 

67.916 

67.771 

8828 

2148 

4299 

68.777 

68.876 

68.656 

7668 

4776 

9860 

68.309 

68.328 

68.247 

487 

811 

691 

67.127 

67.006 

66.986 

182769 

88068 

169892 

68.011 

68.072 

67.957 

81  &  OTer 

10668 
68.576 

6380 
67.934 

4813 
67.878 

7992 
67.412 

9261 

67.426 

44218 

67.421 

4149 

66.840 

18595 

67.601 

1483 
67.736 

8435 
68.828 

4378 

68.807 

24202 

68.367 

22608 

68.500 

86874 

68.360 

6871 

67.948 

16450 

67.687 

22G9 
67.821 

6447 

68.729 

14126 

68.274 

1002 
66.992 


242961 
67.996 


24  h.  OTer 

22826 
68.537 

12360 
67.736 

10882 
67.916 

18164 
67.333 

20678 
67.392 

91896 
67.409 

9989 
66.750 

36580 
67.572 

8202 
67.798 

?219 
68.855 

10062 
68.810 

60082 
68.312 

61129 
68.495 

87226 
68.389 

11648 
67.964 

28168 
67.787 

8981 
67.903 

12966 
68.736 

29762 
68.301 

1846 
67.053 


619491 
68.000 


TABLE    X. 

JUean  iStatwei  for  differed  Periods  of  Age. 
By  Nativities. 


Utenif 

.,.^ 

3+-I6 

^-. 

31-34 

KAortr 

..... 

»..„ 

New  England  . 

ea.Difl 

68.163 

1-W6 
68.264 

11001 
68.359 

13  7S3 
88.300 

«a7K3 

68.319 

9S7B6 
68.261 

N.   T.,    N.  J., 
■nd  Penn.    . 

&-7» 
67.725 

H3«l 
e7.943 

S1B84 
68.035 

3o«Ra 

68.  IM 

40  888 
68.096 

B1861 
68.109 

127697 
68.046 

Obio  and  Indi- 

68.529 

18  »» 
68.682 

14  lU 

68.808 

68.969 

»06t 
88.080 

68.971 

68.832 

Micblsnn,Wifr 
coo^m,  &  III. 

isaas 

68.620 

68.668 

68.«ai 

68.949 

68.781 

46T0 
68.885 

68.751 

Slave  t>Ulu  not 
ind.  F  &  G, 

68.308 

68.632 

6181 
88.771 

68.802 

68.854 

69.H38 

as  WO 
68.773 

Kmtuckj   and 
Tenawsee    . 

S*B8 
68.816 

89.041 

6ffT0 
69.102 

4041 
69.358 

8811 
89.274 

lasiia 

60.300 

26486 

60.186 

of  Mi«.  R. 
Start  Stfltn 
we91or.ML«  It. 

68.507 
68.552 

i;7 

68.302 

68.731 

87.739 

ma 

69.0U3 

2£ 
67,548 

68.928 

3S 
88.098 

68,892 

68.094 

4188 
68.851 

Bril.  Amer.  not 
ind.  Canada 

67.4fiS 

lOUO 
87.781 

824 
87.931 

68.135 

731 
68.063 

68.090 

3001 
67.943 

Ouuda.     .     . 

UTa 

67.224 

tsea 

67.508 

snw 
ff7.6ia 

1876 
67.696 

381G 

6100 
67.436 

67.480 

Scotland     .    . 

aeu 

66.7  M 

iao7 

87.181 

88.896 

IDM 
6T.383 

87.020 

fi7.^7^ 

2B0G 

66.999 

m 

67.463 

66.990 

67.647 

8890 
66.993 
3586 

87.585 

86.976 
67.513 

Inland   .    .    . 

66.954 

67.128 

ia7» 

97,174 

67.242 

16628 
67.090 

87.138 

Km 

87.145 

France,  Belgium, 
&  Swiuerlaad 

86.82S 

1006 
88.579 

im 

86.745 

Baa 

66.592 

1736 

ee.7i4 

2666 
66.675 

tm 

86.671 

Gennany     .    . 

ScMdinavia    . 

11  BOB 
66.829 

87.41  a 

88.828 
loat 

67.764 

68.790 

67.471 

10 138 
66.786 

S7.B02 

Z3U71 
67.299 

32MB 
66.739 

2083 
67.363 

66.771 
1189 
67.486 

Spain,  Portn(tal, 
i  Span.  Amor. 

X6 
66.107 

i«e 

88.859 

86.081 

66.328 

68.153 

66.237 

164 
68.227 

Toula     .    . 

88.650 

1474 
68,607 

1W4 
66.620 

66.719 

1B54 

66.828 

8101 
66.790 

66.768 

iui;s 

67.876 

s 

132  ;i» 

88.011 

68.072 

67.957 

67.996 

610491 
68.000 
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It  would  hence  seem  that  the  well-known  phenomenon  of  a  de- 
crease in  height  after  the  age  of  forty-five  or  fifty  years,  exerts  but 
a  small  influence  here.  Indeed  the  total  number  of  the  men  here 
considered  wlio  were  over  forty-five  years  old  at  enlistment  amounts 
only  to  about  13  300,  out  of  159  892  who  were  upwards  of  thirty- 
five,  and  of  242  961  who  were  upwards  of  thirty-one  years  of  age  ; 
so  that  an  average  diminution  of  stature  by  a  centimeter,  or  0.89 
inches,  among  those  older  than  forty-five,  would  diminish  tlie  mean 
height  by  only  0.033  inches  for  those  of  thirty-five  and  over,  and 
by  0.022  inches  for  those  who  had  passed  the  age  of  thirty-one. 

Notwithstanding  the  uncertainty  of  the  upper  limit,  the  ages 
*  thirty-five  and  over '  are  probably  best  adapted  to  our  purpose, 
where  the  number  of  cases  available  is  sufliciently  large ;  but  for 
a  considerable  number  of  the  nativities  this  is  not  the  case.  Conse- 
quently the  most  appropriate  method  of  obtaining  the  average  fiiU 
stature  for  any  nativity  seems,  under  the  circumstances,  to  be  by 
taking  the  mean  height  of  all  over  thirty-one  years,  when  the  num- 
ber in  this  category  is  sufficiently  large  to  afford  a  trustworthy  esti- 
mate ;  but  where  the  number  falls  short  of  about  3500,  by  fixing 
the  limit  of  age  at  the  latest  year  which  will  afford  that  number  of 
men,  provided,  however,  that  it  be  not  placed  earlier  than  the  age 
of  apparent  maximum  for  the  State  or  country  under  consideration. 
There  seems  no  occasion  for  hesitancy  as  to  adopting  this  rule, 
since  it  so  happens  that  those  nativities  for  which  the  age  of  full 
growth  is  the  latest,  are  also  those  for  which  we  possess  the  most 
copious  statistics ;  so  that  by  determining  our  results  in  this  way, 
we  are  most  likely  to  obtain  the  same  values  which  would  be  af- 
forded by  an  increased  number  of  men  at  thirty-one  and  over. 

We  thus  arrive  at  the  measures  of  full  stature  for  the  average 
man  of  the  several  classes,  and  will,  as  before,  assort  them  both  by 
their  States  and  by  nativities,  giving  the  numerical  values  in  inches 
and  centimeters. 
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TABLE    XL 

Full  Statures. 
By  States  and  hy  Nativities. 


state 
of  KnHntmont. 

Niim- 
b«r 

Height 

Nfttiritj 

Num- 
ber 

Height 

InebM 

Gontim. 

Inches 

Centim. 

Maine    .    .    . 

10  563 

68.576 

174.18 

New  England  .    . 

33  783 

68.319 

173.53 

New  Hamp.    . 

6  330 

67.934 

172.55 

N.Y.,N.J.,&Penn. 

61351 

68.109 

173.00 

Vermont    .    . 

4  813 

67.878 

172.41 

Ohio  and  Indiana 

34  206 

68.971 

175.19 

Mfliisachusetts 

7  992 

67.412 

171.22 

Mich.,  Wis.,  &  111. 

4  570 

68.865 

174.91 

R.  I.  and  Conn. 

9  261 

67.426 

171.26 

Slave  States  excl. 

Nc%T  York  .    . 

44  218 

67.421 

171.25 

of  Ken.  &  Tenn. 

13  409 

68.843 

174.86 

New  Jersey     . 

4  149 

66.840 

169.76' 

Kentucky  &  Tenn. 

12  862 

69.300 

176.02 

Pennsylvania 

18  595 

67.601 

171.70 

British  Provinces  . 

6  667 

67.551 

171.58 

West  Vu^nia 

3  828 

68.835 

174.84 

England  .... 

8  899 

66.993 

170.16 

Kentucky  .     . 

4  373 

68.807 

174.77 

Scotland  .... 

3  478 

67.579 

171.65 

Ohio.     .     .    . 

24  202 

68.367 

173.65, 

Ireland    .... 

24  149 

67.138 

170.53 

Indiana .    .    . 

22  508 

68.500 

173.99 

France,    Belgium, 

Illinois        .    . 

36  874 

68.360 

173.63 

&  Switzerland    . 

3  759 

66.697 

169.41 

Michigan    .    . 

6  871 

67.948 

172.59 

Germany      .    .     . 

32  559 

66.739 

169.61 

Wisconsin 

15  450 

67.687 

171.92 

Scandinavia     .    . 

3  790 

67.461 

171.35 

Minnesota  .     . 

3  674 

67.885 

172.43 

Spain  and  Miscell. 

4  421 

66.766 

169.58 

Iowa      .     .     . 

6  447 

68.729 

174.57 

Missouri     .     . 

14  126 

68.274 

173.41 

A  comparison  of  these  values  can  hardly  fail  to  suggest  the  sus- 
picion, that  the  full  stature  for  a  given  nativity  may  be  different  in 
the  different  States,  and  this  is  strongly  corroborated  by  the  com- 
parison of  the  special  nativity-tables  made  for  the  men  of  each 
several  State.  Indeed  the  evidence  thus  obtained  falls  but  little 
short  of  demonstration.  These  special  tables,  of  which  there  are 
eighteen  for  each  one  of  the  thirty-eight  counts  for  those  States 
whose  troops  are  here  discussed,  are  of  course  too  voluminous  for 
publication  in  this  place.  The  character  of  their  indications  in  this 
respect  may  be  seen  from  two  tables  which  permit  a  comparison 
between  the  mean  heights  for  natives  of  the  New  England  States 
and  for  natives  of  New  York,  enlisting  in  their  native  States,  and 
those  of  the  same  nativities  who  enlisted  at  the  West. 
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TABLE    XII. 

Stature  of  Natives  of  New  England. 
By  Ages  and  Regions  where  Enlisted. 


A|e 

Enlicted  in  New  EnxUnd 

Xnlteted  ftt  Wert 

BxeeMof 
Height  at  We«t 

Nombcr 

Helgfat 

Nnmber 

Height 

Under  18 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 
81-^ 
86  &  OTer 

888 

22  689 

11403 

8  901 

13  076 

8  362 

7186 

6  786 

6  022 

4  492 

4  031 

3  961 

2  928 

2968 

8  646 

16  910 

In. 
66.282 
66.766 
67.606 
67.836 
67.948 
68.047 
68.170 
,68.116 
68.163 
68.174 
68.277 
68.279 
68.248 
68.168 
68.868 
68.802 

281 

1918 

1034 

873 

991 

941 

882 

888 

821 

746 

702 

684 

664 

669 

1748 

3  867 

In. 
65.612 
66.636 
67.660 
68.136 
68.116 
68.268 
68.262 
68.413 
68.249 
68.488 
68.489 
68.628 
68.621 
68.608 
68.627 
68.448 

In. 
0.380 

0.044 
0.300 
0.172 
0.221 
0.092 
0.298 
0.086 
0.314 
0.212 
0.349 
0.378 
0.840 
0.169 
0.146 

From  these  tables  and  other  similar  ones  which  might  be  formed 
from  our  statistics,  the  deduction  is  palpable,  that  agencies  con- 
nected with  the  State  furnishing  the  men  to  the  national  army, 
produced  a  decided  effect  upon  the  stature,  superposed  upon  what- 
ever other  influences  may  have  proceeded  from  the  particular 
stock  from  which  the  men  sprang. 

It  is  not  difficult  to  form  conjectures  regarding  the  nature  of 
these  agencies.  A  laige  proportion  of  those  enlisting  in  other  than 
their  native  States  had  doubtless  migrated  in  childhood,  while  their 
constitution,  and  especially  their  osseous  development,  was  readily 
affected  by  external  influences.  Whether  these  were  climatic, 
social,  or  alimentary,  it  is  perhaps  premature  to  discuss  at  present. 
That  residence  in  the  Western  States,  during  the  years  of  growth, 
tends  to  produce  increase  of  stature,  seems  established ;  and  the 
indications  are  strong  that  the  same  is  the  case  with  many  of  the 
Southern  States.  It  would  moreover  appear  that  those  States 
which  show  for  their  natives  the  highest  statures,  are  those  which 
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TABLE    Xni- 

StaJtwre  of  Natives  of  New  Tork.^ 
By  Ages  and  Regions  where  Enlisted. 


Iff* 

Snllited  in  NefW  Tork 

Bnlistedia  tha  Wett 

BlfltMOf 

HoightatWest 

Number 

Height 

M  amber 

Height 

In. 

in. 

In. 

Undtf  18 

1711 

64.823 

1504 

65.473 

0.650 

18 

18  680 

66.307 

11040 

66.604 

0.297 

19 

9  288 

66.900 

6175 

67.506 

0.606 

20 

6  308 

67.369 

5  445 

67.889 

0.520 

21 

10  884 

67.614 

6  512 

68.101 

0.487 

22 

6  750 

67.700 

5  437 

68.179 

0.479 

23 

6  660 

67.736 

5  098 

68.270 

0.534 

24 

4  700 

67.795 

4  619 

68.246 

0.451 

25 

8  949 

67.819 

4163 

68.343 

0.524 

26 

3  549 

67.906 

8  945 

68.321 

0.415 

27 

8183 

67.856 

3  559 

68.347 

0.491 

28 

2  895 

67.930 

3  607 

68.359 

0.429 

29 

2099 

67.926 

2  879 

68.447 

0.521 

80 

2181 

67.947 

8  027 

68.391 

0.444 

81-34 

6  632 

67.981 

8  504 

68.459 

0.478 

12  874 

67.902 

17  318 

• 

68.401 

0.499 

tend  most  strongly  to  increase  the  stature  of  those  who  remove 
thither  during  the  period  of  development.  The  westward  course 
of  population  precludes  any  trustworthy  inferences  regarding  the 
converse  of  this  statement.  And  furthermore,  it  is  evident  that 
the  relative  stature  for  different  States  follows  no  manifest  geo- 
grapliical  law. 

The  suggestion  that  calcareous  districts,  by  furnishing  a  more 
abundant  and  continuous  supply  of  lime  for  the  bones  while  grow- 
ing, promote  their  development,  and  thus  tend  to  increase  the  stat- 
ure, seems  to  afford  a  partial  explanation  for  this  phenomenon ;  but 
it  gives  by  no  means  a  complete  solution  of  the  problem,  for  the 
variations  of  stature  are  not  by  any  means  proportionate  to  the 
amount  of  calcareous  formations  near  the  surface  of  the  soil.  Thus 
the  marked  differences,  in  the  average  statures  of  the  natives,  be- 

1  Thu  table  ioclndes  a  few  natiyes  of  New  Jeraej  and  PeniiBjlvaiiia,  bat  not  in  nomben 
nfflcient  to  affect  the  result  in  any  way. 
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tween  Maine  and  New  Hampshire,  and  between  Vermont  and 
New  York,  cannot  be  accounted  for  on  this  theor}'. 

An  instructive  and  interesting  table  may  be  formed,  by  present- 
ing the  full  .stature  of  natives  of  those  European  countries  which 
have  contributed  most  largely  to  our  population,  namely,  Ireland 
and  Germany,  —  as  obtained  from  enlistments  in  different  States, 
—  side  by  side  with  the  corresponding  statures  for  natives  of  the 
same  States  enlisting  at  home.  Such  a  table  is  here  presented  for 
men  of  twenty-eight  yeairs  and  upwards,  this  limit  being  adopted 
in  order  to  obtain  an  adequate  number  of  men. 

TABLE    XIV. 

IktU  jStatures  of  Irish  and  Germans^  enlisting  in  various  States^ 
compared  with  those  of  Natives  enlisting  at  home. 


state  of  Bnlif tment 

MatlTM  of  Ireland 

Natirefl  of  Germany 

Nadres  of  the  Region 

No. 

Stature 

Mo. 

Stature 

Mo. 

Statore 

Maine    .    .    .    r 

■ 

829 

746 

413 

2  304 

12138 

1863 

1840 

1625 

la. 
67.262 
66.610 
67.078 
66.834 
67.068 
67.060 
67.268 
67.584 

83 

299 

34 

570 

8196 

3  259 

2  475 

5700 

In. 
67.922 
66.373 
66.596 
66.329 
66.527 
66.639 
66.842 
66.965 

12  263 

5  239 
4  832 

6  535 
26  681 
17  283 

6  887 
1293 

la. 
68.781 
68.418 
68.172 
67.705 
67.930 
67.883 
68.979 
69.085 

New  Hampshire 
Vermont     .    . 
Massachusetts 
New  York  .    .    , 
Pennsylvania  . 
Indiana  .... 

• 

Missouri     .    .    , 

The  adjoining  States  of  Ohio  and  Indiana  have  in  general  been 
considered  together  in  these  investigations,  as  "  Nativity  C."  Cir- 
cumstances led,  however,  to  the  separation  of  the  natives  of  these 
two  States,  during  the  assortment  of  about  two  thirds  of  the  In- 
diana soldiers.  This  has  made  it  possible  to  give  the  figures  for 
these  soldiers  in  the  last  table ;  and  here  also  a  comparison  of  the 
results,  obtained  from  these  groups  separately,  illustrates  the  same 
principle  which  is  manifested  by  our  other  statistics.  The  relative 
smallness  of  the  difference  between  the  statures  of  natives  of  these 
two  States  might  reasonably  be  supposed  to  elude  detection  under 
the  circumstances,  yet  for  the  mean  heights  we  find  — 
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TABLE    XV. 

Statures  of  Natives 
of  Ohio  and  Indiana^  enlisting  in  Indiana, 


Afe 

Uiid8r21 

21-23 

24-26 

27-80 

81-84 

85  and 
over 

Natiresof    {   Nomber 
Indiana      ]  Height 

Natives  of    (    Number 
Ohio        \  Height 

Excess  for  Indiana 

18248 
67.424 

4962 
67.263 

9200 
68.628 

8841 
68.456 

4900 
68.774 

2204 
68.614 

8784 
68.891 

1980 
68.668 

2017 
69.095 

1287 
68.865 

2289 
68.929 

1882 
68.787 

0.161 

0.172 

0.160 

0.223 

0.230 

0.142 

It  is  needless  to  occupy  more  space  with  illustrations  of  this  prin- 
ciple, which  the  foregoing  tables  will  have  made  manifest,  and 
which  might  be  deduced  by  a  comparison  of  the  mean  heights  for 
any  nativity  in  different  States.  And  the  fact  must  be  conceded, 
that  the  full  stature  for  any  class  of  men  is  dependent  both  upon 
their  lineage  and  their  residence  during  the  period  of  development. 

The  separate  consideration  of  the  men  drawn  from  rural  and 
from  urban  districts  would  be  full  of  instruction ;  and  some  at- 
tempts have  been  made  to  follow  out  this  question ;  but  the  char- 
acter of  our  data  renders  it  a  matter  of  so  much  difficulty,  to  say 
the  least,  that  these  endeavors  were  reluctantly  abandoned. 

The  social  classes  to  which  the  men  belonged  would  afford  an- 
other basis  for  useful  classification,  and  the  relatidns  of  stature  and 
other  physical  characteristics  to  the  special  parentage,  occupation, 
and  education,  as  also  the  mutual  relations  of  stature,  complexion, 
and  temperament,  are  among  the  problems  of  which  our  statistics 
would  permit  the  discussion,  and  which  were  among  those  which 
we  desired  to  include  in  the  present  chapter.  But  the  limited  out- 
lay, which  the  Sanitary  Commission  has  felt  warranted  in  devoting 
to  the  present  researches,  is  inadequate  to  the  proper  investigation 
of  these  points. 

It  has  been  already  stated  that  the  measures  ^  of  eighty  students 
between  eighteen  and  twenty-five  years  old  at  Cambridge  (Eng- 
land) gave  a  mean  stature  of  69.60  inches,  and  that  similar  meas- 
ures of  more  than  ten  times  that  number  at  the  Edinburgh  Univer- 

1  Made  according  to  a  preyailing  usage  by  a  tradesman  in  the  town,  and  recorded  to  quar- 
tan of  an  inch. 
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uty  by  Prof.  Forbes,  gave  ibe  mean  statare  as  68.70 ;  but  that 
from  each  of  these  values  an  inch  ought  to  be  deducted  because 
the  yoimg  men  were  measured  in  their  Bhoes  or  boots. 

The  rapid  movements  of  our  army  on  one  occasion  temporarily 
prevented  the  prosecution  of  measurements  in  the  field,  and  the 
opportunity  was  improved  to  make  various  bodily  measurements 
of  the  older  students  of  the  universities  at  Cambridge  (Massachu- 
setts) and  New  Haven,  for  comparison  with  the  corresponding 
ones  of  men  of  the  same  age  in  the  army. 

The  results  of  these  measures  will  be  given  in  the  proper  place  ; 
here  the  statures  only  need  be  adduced.  They  comprise  all  mem- 
bers of  the  Senior  and  Junior  class  who  could  he  conveniently 
collected,  and  a  few  members  of  the  professional  schools,  taken  as 
opportunity  offered,  no  selection  whatever  being  made.  The  ages 
are  for  the  last  birthday,  and  the  heights  were  measured  to  tenths 
of  inches. 

TABLE    XVI. 

BeighU  and  Agea 
of  Sarvard  and  Tale  Students. 


An 

6g-« 

64-M 

«-« 

08-67 

1 

S7-68 

68-69 

- 

TO-71 

n-73 

73-73 

7S-T* 

"i 

IT 

IB 

- 

1 

- 

- 

- 

19 

1 

4 

7 

1 

- 

- 

20 

S 

S 

IS 

14 

7 

2 

- 

21 

- 

11 

13 

11 

13 

- 

22 

s 

A 

A 

6 

1 

1 

23 

2 

- 

1 

4 

1 

24 

- 

- 

S 

1 

- 

1 

25 
26 
27 

- 

- 

1 

2 

- 

- 

_ 

1 

^ 

- 

2 

- 

- 

0tb2T 

- 

- 

2 

- 

- 

- 

- 

Towl 

9 

20 

82 

S7 

ST 

4S 

46 

S9 

22 

7 

8 

4 
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The  resultant  mean  statures  are  — 


Afe 

Height 
in.                      e. 

Numlwr 

17 

67.467 

.    171.87 

8 

18 

67.143 

170.64 

7 

19 

67.354 

171.08 

39 

20 

68.411 

173.76 

78 

21 

68.037 

172.81 

70 

22 

67.900 

172.46 

44 

23 

68.208 

173.26 

18 

24 

68.918 

175.06 

17 

26 

68.300 

178.48 

11 

26 

68.660 

174.40 

6 

27 

69.180 

176.72 

5 

AboT«  27 

68.600 

174.24 

4 

Totfd 

68.099 

172.97 

291 

And  maj  be  classified  thus :  — 


Af0 

17-20 

21-23 

24-26 

27  lboT«r 

Totfd 


in. 
67.976 
68.007 
68.673 
68.922 


68.099 


Height 

Nnmb«r 

172.66 

122 

172.74 

127 

174.43 

88 

176.06 

9 

172.97 

291 

The  two  extremes  were  63.1  inches  for  one  young  man  of  twenty 
years,  and  77.4  inches  for  one  of  twenty-two  years. 

We  may  sum  up  many  of  our  general  inferences  regarding  the 
fiill  stature,  in  a  few  closing  sentences. 

That  the  stature  of  a  population  is  not  in  ordinary  cases  affected 
by  the  temperature  of  tlie  region  which  it  inhabits,  as  was  sup- 
posed by  Buffon,^  may  be  regarded  as  established  by  the  small  in- 
fluence which  the  latitude  appears  to  exert.  The  statistics  here 
collected  show  how  slight  any  such  influence  must  be  within  the 
territory  of  the  United  States ;  for  the  differences  of  stature  here 
seem  altogether  independent  of  climatic  agencies,  as  will  be  per- 
ceived from  a  very  cursory  inspection  of  Table  XI.  For  South 
America  the  same  fact  is  established  by  the  researches  of  D'Or- 
bigny,*  who  especially  discards  this  theory  with  emphatic  repe- 
tition. For  Europe  the  non-dependence  of  stature  upon  latitude  is 
too  well  known  to  require  illustration,  and  although  there  is  a  wide 
diversity  between  the  statures  of  the  Latin  and  the  Teutonic  races. 
It  is  in  the  dii'ection  opposite  to  that  which  this  theory  implies.' 


1  ffittoirt  NaturelU.  ed.  Sonninif  xviu.  302. 
*  Qiwtelet,  8f$lim€  Social,  pp.  25,  26. 


s  V  ffonune  Americain,  I.  94, 95,  99. 
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That  stature  is  not  a  distinctive  characteristic  of  nationality  is 
demonstrated  with  equal  certainty  by  these  statistics.  Our  tables 
XII.  to  XV.  show  incontestably  the  agency  of  some  local  influence, 
by  exhibiting  the  difference  in  stature  between  men,  of  the  same 
stock  and  nativity,  reared  in  different  States.  The  same  conclu- 
sion was  forced  upon  D'Orbigny  by  his  South  American  investiga- 
tions,^ and  the  statistics  of  conscription  in  France  and  Prussia  also 
make  this  truth  manifest  by  showing  the  wide  diversity  in  the  mean 
stature  of  men  of  the  same  race,  and  bom  in  districts  by  no  means 
remote  from  each  other." 

That  the  stature  depends  in  any  controlling  degree  upon  the 
domestic  circumstances  of  a  population,  as  affected  by  abundance 
or  need  of  the  comforts  of  life,  according  to  the  opinion  of  Vil- 
lerm^,^  can  scarcely  be  maintained  after  consideration  of  the  facts 
here  presented,  although  the  effects  of  privation  or  exposure  upon 
the  physical  growth  are  doubtless  recognizable. 

That  the  stature  is  chiefly  affected  by  the  elevation  of  the  dis- 
tricts inhabited,  as  suggested  by  D'Orbigny,  who  attributes  ^  the 
supposed  inferior  stature  in  mountainous  regions  to  the  prolonged 
influence  of  a  rarefied  atmosphere,  seems  equally  untenable. 
Among  the  tallest  men  of  Kentucky,  Tennessee,  and  West  Vir- 
ginia, are  the  dwellers  upon  the  slopes  of  the  Alleghanies ;  the 
Green  Mountains  of  Vermont  furnish  a  race  of  men  among  the 
tallest  in  all  the  New  England  States ;  yet  on  the  other  hand  the 
prairies  and  level  fields  of  Indiana  and  Illinois  afford  a  population 
of  preeminent  stature.  The  tallest  men  of  France  inhabit  the 
slopes  of  the  Jiu^a. 

That  all  the  influences  here  considered,  —  climate,  nationality, 
comfort,  elevation, — may  contribute  in  some  measure  to  affect  the 
stature  is  more  than  probable  ;  that  both  ancestral  and  local  influ- 
ences are  recognizable  is  certain.  And  although  we  cannot  suc- 
ceed in  determining  what  is  the  chief  agent,  it  may  not  be  without 
value  that  we  Aimish  evidence  of  what  it  is  not. 

6.   Stature  of  Sailors. 

The  assortment  of  one  of  the  installments,  or  "  counts,"  of  the 
New  York  soldiers  indicated  for  all  the  ages,  without  exception, 
a  mean  height  less  by  more  than  an  inch,  than  that  given  by  the 
other  counts  for  the  same  State.     Examination  revealed  the  fact 

1  VHcmme  Americainy  I.  395.  >  AsmaUt  d'Eygiknt^  I.  386. 

*  VHomme  Americain,  I.  98, 103. 
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that  these  records  contained  the  statistics  of  abont  25  000  sailors, 
enlisted  for  the  naval  service  in  New  York  city,  and  credited  to 
the  State,  so  that  they  had  been  recorded  with  the  soldiers.  The 
special  discussion  of  the  heiglits  of  these  men  showed  a  stature  for 
the  sailors  less  than  that  for  the  soldiers  enlisted  at  the  same  time, 
by  amounts  varying  systematically  with  the  age,  but  averaging  an 
inch  and  a  quarter. 

Comparing  the  results  for  each  year  of  age  directly  with  one 
another,  we  find  the  mean  statures  of  soldiers  enlisted  in  the  State 
of  New  York  to  surpass  those  of  sailors  enlisted  in  the  same  State 
by  the  following  amounts. 


Af0 

Under  17 
17 
18 
19 
20 
21 
22 
23 
24 


in 
1.496 
2.367 
1.993 
1.506 
1.425 
1.384 
1.345 
1.277 
1.802 

Total 


Age 


in. 

25 

1.282 

26 

1.869 

27 

1.278 

28 

1.235 

29 

1.214 

80 

1.249 

81-34 

1.213 

1.247 

1.292 


The  large  excess  at  the  age  of  seventeen,  taken  m  connection 
with  the  gradual  diminution  of  this  excess  for  subsequent  ^ges, 
seems  to  point  both  to  a  postponement  of  the  development  in  stat- 
ure, and  to  a  permanent  arrest  of  this  development  to  a  consider- 
able extent. 

Steps  were  immediately  taken  to  procure  the  ages  and  heights 
of  sailors  enlisted  elsewhere,  and  through  the  ready  aid  of  Dr.  P. 
J.  Horwitz,  Chief  of  the  Naval  Bureau  of  Medicine  and  Surgery, 
and  of  Commander  A.  N.  Smith,  Chief  of  the  Bureau  of  Equip- 
ment and  Recruiting,  statistics  were  obtained  without  difficulty  for 
about  62  000  additional  sailors,  4000  of  them  being  negroes.  The 
naval  musters  classify  most  of  the  men  in  the  three  divisions,  "  or- 
dinary seamen,"  "  seamen,"  and  "  landsmen."  In  our  tabulations 
the  two  former  have  been  combined  under  the  title  "  seamen  ; " 
and  the  accompanying  tables,  XVII.,  XVIII.,  XIX.,  and  XX., 
present  the  results  for  seamen,  landsmen,  and  for  the  New  York 
naval  musters,  as  originally  assorted,  and  for  the  several  classes 
combined.  With  the  "  landsmen  "  are  combined  the  miscellaneous 
classes,  such  as  "  firemen,"  "  coal-heavers,"  "  boys,"  etc.,  etc. 
The  number  of  men  firom  which  each  result  was  deduced  is  indi- 
cated in  a  lighter  type,  as  in  the  Tables  I.  and  VI. 
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It  will  be  perceived  at  a  glance  that  the  stature  of  "landsmen" 
exceeds  that  of  "  seamen/*  which  latter  also  exceeds  that  of  the 
sailors,  credited  to  New  York. 

The  remarks  already  made  while  considering  the  Law  of  Growth, 
and  the  Full  Stature,  throw  sufficient  light  upon  this  phenomenon, 
which  appears  at  first  so  remarkable.  The  privations  and  expo- 
sures of  a  nautical  life  evidently  exert  a  stunting  effi^ct  upon  the 
development,  and  the  class  of  sailors  enlisted  at  a  great  sea-port 
like  New  York,  might  reasonably  be  supposed  to  contain  a  larger 
proportion  of  "  old  salts,"  that  is  to  say  of  men  bred  to  seamanship 
from  early  youth.  The  efiFect  of  the  sailor^s  life  in  delaying  the 
growth,  is  indicated  by  the  great  difference  between  the  statures 
of  soldiers  and  sailors  at  the  ages  of  seventeen  and  eighteen  years, 
as  already  shown. 

The  attainment  of  full  stature  seems  to  be  earliest  for  seamen, 
for  whom  oiu*  statistics  indicate  twenty-eight  years  as  the  corre- 
sponding age  ;  and  latest  for  landsmen,  for  whom  it  does  not  occur 
until  "  thirty-five  and  upwards."  For  the  combination  of  the  two 
in  the  New  York  naval  musters,  it  is  at  the  intermediate  age,  31— 
34.1 


1  It  may  not  be  without  interest  if  the  mean  ages  at  which  sailors  of  different  nativities 
attained  their  full  stature  be  here  appended,  although  the  small  number  from  which  the 
inferences  for  some  of  the  classes  must  be  deduced  precludes  any  great  reliance  upon  the 
results.  It  will  be  perceived  that,  in  general,  the  age  of  full  stature  is  latest  for  **  Lands- 
men/' earliest  for  **  Seamen,"  and  intermediate  for  the  combination  of  the  two  classes,  in  the 
enlistments  at  New  York  city,  for  the  several  nativities  as  well  as  for  their  aggregate;  also 
that  this  fact  is  generally  more  marked,  the  greater  the  number  of  men  from  which  the  re- 
sult is  obtained.    The  ages  here  are  for  **  last  birthday,"  as  recorded. 


NatiTlty 


A 

B 

C,D,Gi 

E,  F,  Ga 

H.I 

J 

K 

L 
M,P 

N 

O 

Q 


Total 


Seamen 

New  Tork  Sailors 

Age 

No. 

Age 

No. 

28 

872 

28 

263 

28 

274 

81-84 

486 

24 

132 

81-84 

6 

24 

95 

29 

34 

29 

84 

80 

20 

28 

121 

80 

62 

29 

85 

28 

89 

29 

141 

27 

275 

80 

28 

26 

16 

26 

89 

26 

63 

26 

66 

27 

85 

19 

18 

27 

81 

28 

1096 

Sl-84 

1682 

Landsmen 


Age 


80 
85  &  orer 
35  &  over 

30 

29 

27 
85  &  over 

29 

27 

23 

29 

29 


86  koffwr 


108 

800 

39 

56 

26 

58 

52 

160 

8 

53 

6 

8 


1692 


Total 

Age 

No. 

• 

SO 

446 

81-34 

1318 

35  k  over 

135 

30 

156 

29 

127 

31-34 

445 

28 

110 

29 

493 

27 

40 

26 

175 

27 

91 

27 

96 

29 

2436 
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TABLE    XVn. 

Heights  of  Sailors^ 
hy  Ages  and  Nativities. 


Age 


UndcrlT 
IT 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81  34 
86  A  oT«r 


New  BoglaDd 


Total 


8«MD«n 

Lands- 
m«n 

N.  Y. 

SaUon 

14 

868 

74 

64.696 

61.504 

62.358 

43 

280 

47 

64.669 

63.513 

64.032 

284 

868 

66 

65.637 

65.298 

64.964 

228 

626 

61 

66.054 

65.811 

65.515 

245 

435 

66 

66.093 

66.320 

65.941 

942 

1411 

486 

66.586 

66.641 

66.157 

782 

764 

889 

66.432 

66.810 

66.197 

648 

481 

268 

66.512 

66.760 

66.659 

622 

884 

215 

66.589 

66.939 

66.194 

603 

260 

172 

66.600 

66.958 

66.263 

409 

208 

137 

66.549 

66.860 

65.954 

863 

181 

HI 

66.721 

67.054 

65.766 

872 

185 

124 

67.136 

67.039 

65.978 

279 

107 

82 

66.944 

66.860 

66.064 

266 

106 

72 

67.020 

67.148 

66.569 

685 

246 

198 

66.687 

67.187 

66.470 

1244 

269 

884 

66.834 

66.989 

66.499 

7762 

7019 

2810 

66  599 

66.124 

66.080 

Total 


461 
61.743 

870 
63.713 

1167 
65.350 

800 
65.860 

786 
66.216 

2889 
66.540 

1866 
66.543 

1890 
66.626 

1071 
66.619 

944 
66.641 

749 
66.524 

666 
66.651 

681 
66.899 

468 
66.770 

446 
66.978 

1128 
66.748 

1847 
66.796 


17681 
66.327 


New  Tork,  New  Jeney,  and  PttoaqrlTania 


86ain«n 


6 
63.458 

14 
64.357 

106 
65.597 

140 
66.370 

177 
66.548 

487 
66.510 

436 
66.600 

876 
66.607 

887 
66.651 

887 
66.522 

298 
66.687 

266 
66.543 

274 
66.970 

200 
66.723 

168 
66.768 

621 
66.965 

866 
66.697 


LandB- 
DMn 


4968 
66.640 


291 
60.379 

168 
63.203 

468 
65.280 

868 
66.381 

864 
66.447 

1068 
66.573 

699 
66.654 

498 
66.744 

893 
66.755 

838 
66.759 

267 
66.751 

196 
66.774 

197 
67.018 

189 
66.926 

182 
66.841 

811 
66.818 

300 
67.140 


6166 
66.206 


N.  T. 
SaUon 

Total 

414 

711 

61.801 

61.233 

840 

612 

62.928 

63.052 

868 

922 

64.247 

64.910 

297 

806 

65.084 

65.900 

316 

867 

65.553 

66.138 

2162 

8667 

65.909 

66.175 

1218 
65.994 

884 
66.110 

716 
66.224 

689 
66.103 

480 
66.156 

295 
66.057 

827 
66.344 

216 
66.363 

200 
65.990 

486 
66.436 

699 
66.177 


9742 
65.678 


2852 
66.302 

1708 
66.403 

1496 
06.474 

1214 
66.402 

980 
66.471 

746 
66.411 

796 
66.725 

665 
66.634 

601 
66.477 

1818 
66.735 

1754 
66.595 


20881 
66.068 


186 


BTATCBE8. 


TABLE    XVII.—  aConUnued.^ 

HeightB  of  SaUars^ 
by  Ages  and  Nativities* 


Northwestern  Statef 

BUto  States 

J^ 

Seunen 

LandB- 
men 

N.  Y. 

Siilora 

Total 

Seamen 

Lands- 
men 

N.  Y. 

Sailors 

Total 

Under  17 

21 

166 

8 

194 

4 

164 

21 

179 

64.346 

61.000 

61.126 

61.867 

66.876 

60.064 

61.762 

60.384 

17 

46 

86 

5 

186 

11 

108 

13 

127 

64.674 

63.229 

64.960 

63.781 

66.909 

66.041 

63.308 

64.939 

18 

288 

856 

8 

696 

49 

286 

28 

863 

66.038 

63.649 

68.662 

66.694 

66.663 

66.066 

63.393 

65.797 

19 

178 

164 

5 

842 

58 

218 

27 

293 

67.866 

66.299 

64.600 

66.814 

66.963 

66.979 

66.426 

66.831 

20 

m 

106 

9 

294 

68 

220 

35 

828 

67.183 

66.917 

66.083 

67.021 

67.099 

67.048 

66.643 

66.906 

21 

347 

182 

57 

486 

164 

487 

208 

799 

67.817 

67.430 

66.487 

67.626 

66.617 

67.066 

66.826 

66.651 

22 

167 

100 

87 

804 

182 

289 

140 

561 

67.446 

67.177 

66.872 

67.287 

66.841 

67.283 

66.682 

66.779 

23 

180 

78 

28 

226 

92 

284 

83 

409 

67.868 

67.314 

66.022 

67.499 

67.111 

67.947 

66.928 

67.349 

24 

182 

62 

81 

215 

95 

207 

70 

872 

68.097 

67.274 

66.161 

67.619 

67.624 

67.699 

66.404 

67.222 

25 

108 

42 

12 

167 

72 

126 

78 

276 

67.791 

66.423 

66.626 

67.836 

66.674 

67.262 

66.474 

66.886 

26 

76 

48 

U 

182 

81 

146 

64 

291 

67.677 

67.610 

66.260 

67.841 

67.046 

67.808 

66.348 

67.276 

27 

68 

26 

12 

106 

79 

88 

55 

217 

67.664 

67.269 

66.312 

67.408 

66.921 

66.968 

66.069 

66.717 

28 

48 

41 

11 

100 

68 

97 

76 

241 

67.714 

67.691 

66.864 

67.460 

66.908 

67.631 

66.168 

66.922 

29 

43 

20 

7 

70 

66 

68 

84 

153 

67.670 

68.100 

67.036 

67.668 

67.286 

67.683 

66.674 

67.250 

80 

42 

25 

7 

74 

50 

56 

50 

156 

67.316 

67.630 

64.679 

67.189 

67.060 

68.694 

66.306 

67.366 

81-84 

67.646 

66 
67.909 

6 
67.126 

166 
67.732 

182 
67.062 

191 
67.817 

111 
66.077 

434 
67.142 

86  lboT«r 

88 

89 

8 

185 

827 

192 

161 

680 

67.810 

68.186 

66.166 

67.806 

66.870 

68.869 

66.304 

67.157 

Total 

1887 

1586 

260 

8688 

1628 

8097 

12&4 

5874 

67.821 

66.870 

66.003 

66.623 

66.904 

66.896 

66.861 

66.676 

gTATUKBB. 
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TABLE    XVn.  —  (^Continued.') 

Heights  of  Sailors^ 
hy  Ages  and  Ifatimties. 


Af» 

British  Prorinces 

England 

BeaiiMD 

N.  Y. 

Sailors 

Totel 

Seunm 

Lands- 

N.  Y. 
Sailors 

Total 

UndvlT 

a 

62.750 

21 
62.738 

10 
63.350 

88 
62.924 

• 

29 
60.224 

21 
60.976 

60 
60.540 

17 

8 
64.656 

81 
64.669 

11 
61.523 

60 
63.975 

11 
64.455 

22 
62.591 

24 
61.698 

67 
62.575 

18 

67 
65.342 

162 
64.679 

12 
63.021 

281 
64.756 

49 
64.015 

79 
64.291 

85 
63.214 

168 
63.977 

19 

84 
65.958 

146 
65.816 

16 
65.817 

244 
65.865 

flO 
64.924 

62 
64.731 

40 
63.369 

161 
64.475 

20 

114 
66.485 

106 
66.743 

28 
65.630 

246 
66.518 

87 
65.256 

66 
65.285 

64 
64.694 

206 
65.118 

21 

840 
66.605 

264 
66.820 

106 
66.429 

710 
66.659 

250 
65.313 

188 
65.587 

820 
65.054 

768 
65.270 

22 

277 
66.893 

192 
67.443 

81 
66.571 

660 
67.037 

262 
65.421 

187 
65.443 

174 
65.394 

678 
65.418 

23 

223 
66.805 

112 
66.944 

62 
66.582 

887 
66.815 

188 
65.710 

91 
65.566 

167 
65.488 

461 
65.599 

24 

164 
66.818 

TO 
67.161 

84 
66.110 

267 
66.830 

160 
65.752 

98 
65.573 

181 
65.441 

884 
65.602 

25 

164 
66.854 

78 
66.969 

81 
65.669 

268 
66.744 

176 
66.127 

80 
65.787 

112 
65.708 

867 
65.925 

26 

114 
67.004 

48 
67.432 

24 
66.708 

186 
67.077 

128 
65.878 

66 
65.558 

81 
65.855 

269 
65.794 

27 

111 
66.626 

48 
67.110 

18 
66.486 

172 
66.733 

128 
66.122 

68 
66.466 

83 
65.349 

264 
65.955 

28 

130 

no  fUUt 
DD.OVO 

66 
66.668 

20 
67.325 

205 
66.877 

121 
66.277 

68 
65.925 

94 
65.628 

268 
65.979 

29 

84 
67.253 

26 
67.875 

17 
67.647 

127 
67.433 

86 
66.166 

43 
66.064 

49 
65.347 

178 
65.916 

80 

72 
67.212 

81 
67.331 

20 
67.650 

128 
67.313 

84 
65.703 

49 
65.633 

62 
66.029 

185 
65.776 

31-34 

182 
67.209 

66 
67.232 

85 
67.150 

278 
67.206 

206 
66.071 

114 
66.362 

123 
65.764 

446 
66.061 

Total 

220 
66.984 

62 
66.875 

24 
66.917 

806 
66.957 

862 
65.700 

116 
66.390 

161 
65.929 

629 
65.886 

2826 
66.781 

1608 
66*569 

688 
66.316 

4367 
66.651 

1 

2868 
65.695 

1329 
65.494 

1721 
65.272 

£408 
65.511 

TABLE    XVIL— (CwKinued.) 

Heightt  of  SeaJwa, 
hy  Affet  and  Nativities. 


**• 

HorthoH 

Km  SUM 

Bl»i<  BMta 

*™" 

"-"^ 

8.Uon 

TsUl 

b™™ 

'mm' 

^L 

ToW 

Unitaf  17 

n 

1B6 

a 

IH 

^ 

IM 

21 

171 

M.346 

61.000 

61.125 

61.367 

65.875 

60.064 

61.762 

60.384 

17 

136 

13 

ir 

M.674 

63.229 

64.980 

63.781 

6S.909 

65 

041 

63.308 

64.939 

18 

856 

S 

49 

66.038 

63.S48 

63.SG2 

65.894 

65.663 

ee 

085 

63.393 

63,797 

178 

6 

313 

lis 

37 

67.366 

66.299 

64.600 

66.814 

66.983 

66 

979 

65.426 

66.831 

20 

ITT 

2M 

X. 

333 

67.133 

66.917 

66.083 

67.021 

67.098 

67 

048 

66.643 

66.906 

182 

1S4 

or 

799 

67.817 

67.430 

66.4S7 

67.526 

66.617 

67 

056 

65.826 

66.651 

22 

8; 

133 

140 

67.445 

67.177 

66.872 

67.287 

66.841 

67 

283 

65.682 

66.779 

23 

130 

73 

Z} 

aau 

*S 

67.863 

87.314 

66.022 

67.499 

67.111 

67 

947 

65.928 

67.349 

24 

IS2 

Gl 

107 

68.097 

67.274 

66.161 

67.619 

67.824 

699 

65.404 

67.222 

2S 

a 

72 

7S 

!7ii 

67-791 

66.423 

66.625 

67.336 

66.674 

67 

262 

66.886 

26 

7B 

U 

133 

40 

HI 

67.877 

67.610 

6S.260 

67.341 

67.046 

67 

808 

66.348 

67.275 

27 

K 

36 

lOfi 

ss 

U, 

6T.6S4 

67.269 

66.312 

67.408 

66.921 

66 

66.059 

66.717 

2B 

48 

41 

100 

341 

67.714 

67.591 

65.864 

67.460 

66.908 

67 

531 

66.158 

66.922 

2a 

% 

83 

31 

11.3 

67.670 

68.100 

67.036 

67.668 

67.286 

67 

66-574 

67.350 

so 

67.316 

lb 
67.630 

64.679 

67.139 

60 
67.050 

68 

594 

66.303 

67.365 

M 

m 

111 

131 

67.646 

67.909 

67.125 

67.732 

67.062 

67 

817 

66.077 

67.142 

8S  ftonr 

W 

185 

m 

ToMl 

67.810 

68.135 

66.186 

67.806 

88SB 

66.870 

68 

859 

66-304 

67.137 
S971 

J88T 

isaa 

380 

1K!3 

» 

*- 

12M 

67.321 

66.870 

66.003 

66.623 

66.904 

66 

896 

65.881 

66.675 

A 
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TABLE    XVn.  — (Cbiiftiiuftf.) 

Heights  cf  SaOkn^ 
hy  Ages  and  XaJtimtiu. 


An 

BritUh  ProTlnoM 

r-*yi»».f 

• 

^ 

Seunen 

Lftndt- 

N.  Y. 

Sidlon 

T«Cil 

*— 

LjM*. 

7in^ 

UiufarlT 

a 

21 

10 

88 

^ 

» 

«*■ 

* 

62.750 

62.738 

63.350 

62.»4 

flL.224 

4h  y-K 

4m.;41 

17 

8 

81 

11 

5.< 

^^ 

S 

•  ■ 

■- 

64.656 

64.669 

61.523 

€3.975 

«4.4ftl^ 

Cif>: 

17.  .«l^ 

*i.:-^ 

18 

67 

102 

12 

3E1 

4fr 

iv 

!• 

iS 

65.342 

64.679 

63.021 

64.7M 

M.OU 

fresH: 

«.^.- 

<K  •'"- 

19 

84 

145      ' 

15 

2M 

» 

£ 

4 

* 
• 

65.958 

65.816  \ 

65.817 

65.?«5 

64.iec 

fci.Ts: 

CLJW- 

0-.  -r*; 

20 

114 

106 

28 

»& 

r 

c 

J, 

^ 

1 

66.485 

66.743 

65.630 

66.51? 

€5.jai 

fLjfS. 

4k««> 

<c  ■>* 

21 

840 

284 

IW 

Tl'.- 

» 

K 

^^ 

-«• 

66.605 

66.820 

66.429 

66.65» 

€5.S13i 

«.*«- 

c  -j;^ 

iT  ^' 

22 

277 

192 

81 

5»- 

2B. 

i^' 

- 

K     ■ 

66.893 

67.443 

66.571 

67.037 

65.4S: 

Cl^«C 

«:.»- 

C-^i* 

23 

223 

112 

62 

8?: 

» 

c 

r' 

66.805 

66.944 

66.582 

66.^15 

€5TJ( 

CMI 

^J¥!^ 

•r  .-•*- 

24 

154 

79 

81 

»•: 

>; 

K 

r 

• 

66.818 

67.161 

66.110 

66.890 

€»TSe 

W»  i4b«. 

tf"    Ir*^ 

25 

IM 

73 

81 

rJt 

m 

• 

•  ■ 

^r' 

1 

66.854 

oo»9d9 

65.669 

66.744 

«.  jjr 

CTT 

<:/;••> 

*'    "*^ 

26 

114 

48 

7A 

ly. 

in 

C 

• 

67.004 

67.432 

66.708 

67.077 

€».«?» 

f- 

V  5d 

»,    "■  • 

27 

111 

43 

18 

172 

23 

» 

e 

^            ^ 
^ 

66.626 

67.110 

66.486 

66.733 

«c.is 

mum 

C..^ 

'            if-x 

28 

lao 

65 

20 

y/s 

2£ 

h 

ft 

*                 S* 

1 
< 

66.896 

66.668 

67.325 

66.M77 

«ijrr 

«tfjcr 

«    *2 

^F* 

1       29 

84 

26 

17 

ir 

» 

« 

67.253 

67.875 

67.647 

67.40 

MJK 

fc  -•" 

• 

30 

72 

81 

30 

m 

^ 

4 

'' 

67.212 

67.331 

67.650 

67.313 

m,:m. 

^ 

p 

31 -S4 

182 

56 

as 

n 

j» 

^ 

67.209 

67.232 

67.150 

67.3M 

CbiV7. 

IftJR. 

r 

■ 

■ 

35  fc  over 

22r> 

82 

2& 

8H 

K 

jj 

w         '■". 

1 

66.984 

66.875 

66.917 

66.987 

^^h^^^P' 

I      -- 

Total 

2838 

1606 

588 

^ 

^ 

^^* 

^. 

66.781 

66.569 

66.316 

«.» 

^^k^BC 

^^ 

^n^Kr       1 

t    r       • 

«■  "■ 

I 
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TABLE    XVII.  —  (  Continued.) 

Heights  of  SailarSy 
by  Ages  and  Nativities. 


J^ 

Scotland 

Ireland 

Seaman 

Lands- 
men 

N.  Y. 
Sailon 

Total 

Seamen 

Lands- 
men 

N.  Y. 
SaUon 

Total 

Under  17 

- 

6 
62.417 

7 
62.429 

IS 
62.423 

8 
66.125 

n 

60.437 

89 
61.212 

112 
60.808 

17 

1 
66.000 

7 
61.686 

4 
66.687 

12 
63.208 

9 
63.861 

68 
63.632 

42 
61.095 

104 
62.627 

18 

8 
64.687 

28 
63.732 

1 
66.500 

87 
63.986 

68 
64.962 

286 
64.428 

76 
63.914 

879 
64.357 

19 

14 
65.804 

18 
66.066 

8 
64.250 

40 
64.981 

98 
66.341 

264 
65.658 

88 
65.560 

486 
65.784 

20 

23 
64.696 

12 
66.771 

12 
65.104 

47 
65.074 

160 
66.916 

277 
66.144 

184 
65.649 

621 
65.939 

21 

66 
66.989 

60 
66.466 

84 
65.158 

200 
66.506 

866 
65.990 

1010 
66.387 

997 
66.010 

2872 
66.167 

22 

eo 

66.904 

88 
66.441 

65.527 

164 
65.899 

446 
66.129 

778 
66.711 

788 
66.156 

1961 
66.370 

23 

62 
65.612 

26 
66.690 

88 
66.336 

126 
65.798 

867 
66.089 

647 
66.673 

686 
66.078 

1489 
66.269 

24 

65 

66.406 

81 
66.476 

48 
65.958 

184 
66.261 

286 
66.377 

419 
66.626 

423 
66.370 

1127 
66.467 

26 

eo 

66.137 

20 
66.976 

46 
66.378 

125 
66.838 

282 
66.368 

886 
66.492 

466 
66.087 

1128 
66.297 

26 

49 
65.766 

19 
65.882 

80 
65.042 

96 
65.666 

268 
66.508 

861 
66.648 

832 
66.217 

946 
66.459 

27 

89 
66.391 

28 
65.750 

26 
66.890 

87 
66.221 

208 
66.282 

264 
66.486 

276 
66.484 

782 
66.428 

28 

45 
66.094 

28 
67.000 

89 
67.128 

110 
66.675 

248 
66.353 

821 
66.640 

298 
66.262 

867 
66.389 

29 

86 
66.900 

9 
66.000 

21 
66.155 

66 
66.536 

141 
66.814 

160 
66.863 

192 
66.391 

498 
66.666 

80 

36 
66.042 

16 
67.283 

81 
66.411 

82 
66.409 

1T9 
66.485 

228 
66.658 

205 
66.116 

612 
66.426 

81-84 

82 
66.299 

87 
66.939 

64 
65.898 

188 
66.288 

868 
66.492 

427 
66.728 

386 
66.278 

1176 
66.508 

36  it  OTer 
Total 

171 
66.516 

62 
67.366 

97 
66.361 

820 
66.606 

681 
66.264 

487 
66.660 

44(t 
66.075 

1464 
66.305 

806 
66.119 

416 
66.007 

610 
65.842 

1882 
66.001 

8979 
66.265 

62G8 
66.343 

6706 
66.040 

16  962 
66.213 

TABLE      XVII.  — (  CoTitinued.} 

He^hU  of  Sailors, 
hy  Affet  and  NativiUet. 


■*«• 

I^R^ 

Oumur 

^ 

".;?- 

N.  T. 

Bitllon 

TsUI 

,™„ 

Lanji- 

iiL 

ToUJ 

OBtelT 

68.260 

G 
68.260 

1 

17 

60.162 

60.357 

35 
60.490 

17 

, 

6I.43S 

1 

61.800 

61.408 

84.900 

IB 
63.487 

62.150 

S4 
63.801 

18 

6S.e2S 

64.'^6 

62.460 

20 
64.026 

39 
65.256 

64.104 

64.333 

64.466 

1» 

in 

64.333 

64.606 

64.812 

as 

64.538 

£3 
64.835 

65.115 

ai 

64.940 

64.966 

20 

64.824 

a 

64.833 

64.867 

la 

64.793 

65.723 

49 
66.296 

65.943 

16B 
86.961 

ai 

65.017 

65.281 

ST 
64.426 

64.944 

85.897 

66.339 

65.608 

434 

65.810 

!2 

6S.203 

64.736 

21 
64.364 

64.824 

86.377 

66.324 

65.745 

66.302 

23 

SI 
66.743 

64.BS1 

65.177 

65,428 

IH 

66.266 

53 
68.995 

131 
65.798 

66.199 

21 

66.837 

13 

69.096 

65.B47 

T6 
65.647 

140 
66.389 

66.716 

65.911 

383 

66.300 

2B 

65.207 

IB 

65.033 

85.188 

IM 
66.006 

20 
66.000 

88.156 

aar 

66.061 

26 

65.  ITS 

66.222 

19 
65.891 

65.639 

66.857 

sa 

66.311 

86.759 

88.721 

«7 

66.126 

8 
67.000 

64.125 

40 
66.100 

66.206 

33 

66.781 

M 

66.347 

66.364 

28 

65.778 

11 
66.182 

65.146 

60 
66.716 

iia 

66.270 

66.065 

66.261 

101 
66.234 

29 

17 
65.176 

66.875 

T 
64.786 

Zfl 
65.321 

s; 

68.241 

ao 

66.633 

66.472 

158 
88.373 

ao 

66.696 

6S.M3 

la 
65.000 

42 
66.012 

65.903 

66.078 

65.250 

65.748 

»-84 

65.670 

6S.3ia 

64.750 

65.519 

86.385 

OS 
66.015 

66.310 

66.272 

Kfc«»r 

Tottl 

63.250 

•a 

66.098 

31 
64.297 

65.181 

66.435 

66.697 

Zu 

397 
66.488 

4W 
65.467 

110 
65.207 

184 
64.766 

908 
66.220 

1TI3 
66.189 

63.919 

65.828 

66.018 

IdO 
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TABLE    XVIL— (Cbntmutti) 

Heights  of  SailorSy 
by  Ages  and  Nativities. 


J^ 

BeasdiiiaTia 

MlsceUaneoas 

Seunm 

Lands* 
men 

N.  Y. 
Ballon 

Total 

Seamen 

Lands- 
men 

N.  Y. 

SaUon 

Total 

UndflrlT 

8 
61.000 

8 
61.000 

1 
66.000 

19 
69.039 

8 
63.781 

28 
60.643 

17 

2 
62.125 

. 

^ 

2 
62.125 

2 
64.376 

6 
62.100 

4 

60.375 

11 
61.886 

18 

9 
66.556 

10 
63.926 

8 
66.375 

21 
66.190 

17 
64.956 

21 
64.750 

8 
63.344 

46 
64.582 

19 

16 
66.417 

2 
66.875 

4 
68.937 

21 
66.988 

18 
66.250 

20 
64.275 

16 
64.933 

68 
65.132 

20 

8A 
66.958 

6 
66.542 

16 
65.933 

67 
66.013 

82 
64.937 

18 
64.827 

17 
64.794 

62 
64.875 

21 

68 
66.421 

18 
66.069 

78 
65.949 

164 
66.156 

91 
65.364 

88 
65.079 

78 
64.782 

207 
65.088 

22 

120 
66.065 

10 
67.400 

107 
65.834 

287 
66.017 

76 
65.667 

26 
66.200 

85 
64.818 

186 
65.349 

23 

72 
65.997 

9 
65.694 

64 
66.379 

146 
66.147 

47 
64.989 

21 
64.964 

67 
65.627 

186 
65.302 

24 

66 
66.223 

6 
66.542 

68 
65.884 

180 
66.040 

60 
66.877 

26 
66.040 

69 
64.725 

148 
65.255 

25 

66 
66.958 

11 
66.341 

67 
65.974 

144 
66.453 

72 
65.662 

26 
66.269 

88 
65.684 

181 
65.720 

26 

66 
66.406 

7 
66.679 

40 
66.681 

108 
66.148 

49 
65.745 

22 
66.159 

49 
66.281 

120 
65.631 

27 

49 
66.602 

7 
65.964 

86 
67.014 

91 
66.712 

66 
65.460 

9 
65.972 

81 
66.274 

96 
65.768 

28 

62 
66.538 

11 
67.068 

61 
66.010 

114 
66.353 

27 
66.565 

10 
65.125 

46 
65.594 

82 
65.527 

29 

87 
66.561 

6 
67.917 

29 
66.069 

72 
66.476 

80 
65.583 

8 
69.500 

41 
65.537 

74 
65.716 

80 

64 
66.847 

7 
66.714 

19 
66.224 

80 
66.688 

80 
65.633 

10 
65.125 

28 
65.554 

68 
65.526 

81-84 

98 
66.398 

18 
66.885 

66 
66.446 

167 
66.462 

88 
65.213 

16 
65.531 

65.540 

leo 

65.359 

85&0Ter 
Total 

146 
66.214 

16 
65.467 

109 
66.275 

270 
66.197 

98 
66.727 

88 
66.329 

70 
65.075 

206 
65.617 

941 
66.352 

141 
66.135 

799 
66.094 

1811 
66.231 

791 
65.501 

821 
65.080 

744 
65.211 

1866 
65.312 
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TABLE   XVm. 

HeighU  of  Landtmen^ 
by  Periods  of  Age  and  Nativities. 


NfttiTlty 


New  England 

N.  Y.,   N.  J.,  and 
Penn.      .    .    . 


Northwestern  States 
Slave  States  .    . 
British  Prorinoes 
En^and    .    .    . 
Scotland    .    .    . 


Ireland 


Latin  Races,  etc. 
Germanj   .    . 
Scandinavia  . 
Miscellaneous 


Total 


Undar 
21 


2473 
64.827 

1684 
64.714 

877 
64.696 

976 
65.426 

467 
65.421 

247 
64.016 

71 
64.085 

890 
64.921 

45 
68.717 

214 
64.474 

21 
64.586 

78 
63.080 


21-28 


2646 
66.711 

2260 
66.685 

805 
67.820 

960 
67.341 

668 
67.055 

411 
65.535 

118 
65.838 

2886 
66.539 

68 
65.063 

106 
66.510 

87 
66.338 

84 
65.884 


24-26 


806 
66.925 

968 
66.755 

187 
67.119 

479 
67.617 

200 
67.156 

288 
65.641 

70 

66.171 

1166 

66.588 

88 
65.428 

106 
66.894 

24 
66.240 

78 
65.815 


7992 
64.848 


9960 
66.667 


27-80 


81-84 


681 
67.031 

668 
66.892 

112 
67.594 

299 
67.582 

155 
67.126 

208 
66.037 

78 
66.541 

968 
66.607 

29 
66.379 

122 
66.895 

81 
66.903 

82 
65.773 


4825 
66.757 


8268 
66.836 


86ftnd 
o?«r 


246 
67.137 

811 
66.818 

66 
67.909 

191 
67.817 

66 
67.232 

114 
66.862 

87 
66.939 

427 
66.728 

12 
66.313 

66 
66.015 

18 
66.885 

16 
65.531 


81  and 
OTsr 


269 
66.989 

800 
67.140 

89 
68.135 

192 
68.359 

62 
66.875 

116 
66.890 

62 
67.365 

487 
66.560 

28 
66.098 

99 
66.697 

16 
65.467 

88 
66.329 


614 
67.059 

611 
66.976 

106 
67.993 


1568 
66.947 


1692 
66.984 


68.089 

118 
67.044 

280 
66.376 

89 
67.188 

914 
66.639 

85 
66.171 

164 
66.427 

28 
66.125 

54 
66.093 


24  and 
over 


1901 
66.9941 


66.8551 

864 
67.5281 

1161 
67.7641 

478 
67.1181 

en 

66.0ia 


8246 
66.966 


66.678] 

8048 
66.6091 

102 
65.9581 

883 
66.4081 

88 
66.449i 

169 
65.901 


10888 
66.8581 


TABLE    XIX. 

SeighU  of  Seamea, 
htf  Periods  of  Age  and  Nativities. 


N.aTi^ 

'T 

21-23 

2t-W 

27-30 

8I-S1 

35«.d'31<«>d    2li»>d 

New  Engird     .    . 

86.831 

28S0 
66.516 

66. SHI 

1280 
66.952 

885 
66.687 

1244        1929      4843 
66.834  66.782  66.767 

N.   y.,    N.  J.,  and 

M3 

Penn 

66.153 

66.571 

66.6lt 

66.75! 

66.965  66.697  6b 

799,66.731|| 

Norlhweatent  BtatES 

660 
66.538 

544 
67.714 

SIO 
67.869 

Wl 
67.580 

67.646 

88 
67.810 

67 

725 

693 
67.747 

Slave  Statea  ,    ,    . 

sB.sao 

878 
66.815 

67^21 

253 
67.024 

132 
67.062 

S27 
66.870 

66 

S9 
925 

989 
67.002 

Bricish  ProTinceg    . 

65.989 

66.753 

42S 

66,882 

66.953 

183 
67.209 

220 
66.984 

67 

086 

1221 
66.972 

England     .... 

218 

414 

206 

352 

. 

0 

i4sa 

65.462 

65.92! 

S6.091 

66.071 

66.700 

66 

838 

65.94( 

Scotland    .... 

(6 
64.886 

IBS 
65.806 

IW 

K5 
66.339 

82 

66.299 

66.615 

66 

445 

B73 
66.322 

Iroland 

Stl 

«2. 

:«8 

SU 

531 

2480 

65.783 

66.07S 

66.4BC 

66.492 

66.264 

66 

357 

66.40! 

La^D  Racea,  elc.     . 

64.500 

65.311 

65.172 

65.996 

66.670 

69 
65.250 

1 
65 

13 
414 

315 
05.609 

Oennanj    .... 

m    1  HI 

SK 

S33 

139 

210 

. 

fi 

55.308:66.203 

66.36C 

ee.i8f 

66.366 

66.435 

66 

66.32] 

BcaDdinavia  .    . 

66.032 

66.133 

66.536 

192 
66.646 

88 
66.398 

14S 
66.214 

66 

288 

66.473. 

ACBCclIanoDoa     .    . 

69.279 

65.3B1 

1»> 
05.715 

14S 
65.639 

88 
65.213 

B8 
66.727 

65 

484 

609 

66.981 

3226 

8B10 

6713 

sm 

assB 

4SI1 

6947 

1776T 

65.940 

66.399 

66.660 

66.666 

66.660 

66.571 

66.601 

66.603  1 
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TABLE    XX. 

JBeights  of  Sailors, 
hy  Periods  of  Age  and  Nativities, 


NadTity 


New  England     .    . 

N.   Y.,   N.  J.,  and 
Penn. 

Korthwestern  States 


Slaye  States  .  . 
British  Provinces 
England  .  .  . 
Scotland  .  .  . 
Ireland  .  .  . 
Latin  Races,  etc 
Germany  .  . 
Scandinavia  .  . 
Misodlaneons 


Total 


Under 
21 


8518 
66.012 

8807 
64.469 

1562 
66.447 

1285 
66.473 

808 
66.607 

687 
64.077 

149 
64.398 

1651 
64.978 

95 
63.982 

478 
64.802 

104 
66.623 

200 
64.119 


21-28 


14  284 
64.908 


0084 
66.660 

7712 
66.264 

966 
67.444 

1769 
66.863 

1647 
66.822 

1777 
66.401 

479 
66.709 

6772 
66.261 

247 
66.064 

1179 
66.039 

586 
66.092 

527 
66.234 


28695 
66.330 


24-26 


2764 
66.601 

8680 
66.449 

504 
67.468 

989 
67.140 

ni 

66.863 

1020 
65.769 

857 
66.922 

8196 
66.406 

200 
66.462 

675 
66.323 

377 
66.226 

444 
66.646 


27-80 


2260 
66.816 

2600 
66.668 

850 
67.418 

767 
67.020 

627 
67.036 

895 
66.917 

844 
66.470 

2694 
66.468 

160 
66.820 


81-84 


14  877 
66.464 


66.210 

857 
66.646 

819 
66.643 


11991 
66.662 


1128 
66.748 

1818 
66.736 

166 
67.732 

484 
67.142 

278 
67.206 

445 
66.061 

188 
66.288 

1175 
66.608 

77 
66.619 

800 
66.272 

167 
66.462 

160 
66.369 


5821 
66.621 


85  and 

81  and 

OTer 

OTer 

1847 

2970 

66.796 

66.778 

1754 

8072 

66.696 

66.656 

135 

801 

67.806 

67.766 

680 

1114 

67.167 

67.161 

806 

579 

66.967 

67.074 

629 

1074 

66.886 

66.968 

820 

508 

66.606 

66.491 

1464 

2639 

66.306 

66.396 

124 

201 

66.161 

66.299 

897 

697 

66.468 

66.349 

270 

437 

66.197 

66.296 

206 

866 

66.617 

66  604 

8182 

18961 

66.646 

66.677 

24  and 


7984 
66.7271 

9862 
66.660 

1155 
67.626 

2820 
67.112 

1917 
66.983 

2989 
66.881 

1204 
66.316{ 

8529 
66.419 

561 
65.602 

200O 
66.296 

1171 
66.349 

1129 
66.660 


40  821 
66.62& 


The  argument  that  the  exigencies  of  naval  service  would  pro- 
mote enlistments  among  the  shorter  class  of  men,  by  preference, 
since  these  are  in  general  the  most  agile  and  active,  so  that  thus 
an  apparent  inferiority  of  stature  may  be  exhibited  in  the  mean,  — 
may  be  entitled  to  some  weight  in  diminishing  the  amount  of  effect 
to  be  attributed  to  other  influences.  But  it  can  hardly  do  more 
than  this,  since  the  differences  are  the  largest  at  those  ages  where, 
by  reason  of  incomplete  stature,  no  such  tendency  to  natural  selec- 
tion exists.  This  argument  is,  however,  especially  precluded  by  a 
comparison  of  the  mean  statures  of  soldiers  and  sailors,  after  omit- 
ting from  the  data  all  those  whose  stature  exceeds  some  limit  not 
inconsistent  with  perfect  nautical  convenience.     Such  a  compari- 
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son,  for  men  whose  stature  does  not  exceed  66  inches,  gives,  for  all 
ages,  results  in  conformity  with  those  already  obtained  from  the 
whole  number  of  cases. 

7.  Stature  of  other  Races  of  Men. 

For  discussing  the  stature  of  other  races  than  our  own,  compar- 
atively few  materials  are  known  to  the  writer. 

Tenon,  in  his  manuscript  notes,  written  about  the  year  1783, 
and  posthumously  edited  by  Villerm^,  says,^  that  the  mean  height 
of  the  Laplanders  is  138  centimeters  (54.3  inches),  and  that  of  the 
Patagonians,  from  175.9  to  202.9  (69^  to  79|  inches),  — the  range 
of  variation  for  a  people  diminishing  with  the  stature. 

Pauw  states  ^  that  the  average  height  of  the  Esquimaux  is  but 
180  centimeters. 

RoUin,  the  surgeon  of  La  Perouse's  expedition,  gives  *  the  stat- 
ure of  some  of  the  inhabitants  of  the  shores  of  the  Pacific  Ocean 
in  1786  and  1787,  as  follows,  for  full  grown  males  :  — 


InehM 

Centhneten 

65.1 

166 

oo«o 

169 

«7.1 

171 

68.9 

162 

61.8 

167 

Natives  of  Conccpcion,  in  Chile 

"       "  Monterey,  in  Califomia, 

"       "  Baie  des  Fran9ai8,* 
Tartan  of  Saghalien  Island, 

"       "  Mouth  of  Amoor  River, 

Humboldt,  in  his  "  Personal  Narrative,"  ^  states  that  the  ordi- 
nary stature  of  the  Chajma  race  of  Indians  is  about  62  inches,  or 
157  centimeters. 

The  statures  of  the  Caribes  of  the  Orinoco,  Humboldt  found  ® 
to  range  in  general  from  5  feet  6  in.  to  5  feet  10  in.,  old  French 
measure,  being  equivalent  to  a  mean  of  72.47  inches,  or  184  centim- 
eters. But  he  himself^  regards  this  stature  as  an  exceptional  one 
for  the  race  to  which  they  belong,  favorable  circumstances  having 
doubtless  increased  their  normal  stature.® 

A  summary  of  authorities  concerning  the  great  stature  of  the 
Patagonians,  or  at  least  of  one  tribe  of  the  Patagonian  Indians, 
which,  according  to  Falkner,  was  the  Puelche  tribe,  may  be  found 
in  Lawrence's  "Lectures  on  Man,"^  —  according  to  which  there 

1  Atmaltt  ^Tlygiine^  X.  27. 

S  Recherchesphiiosophiques  tur  Um  Americaim,  I.  S58. 
>  Votfage  of  La  Peroute,  English  Translation,  2d  ed.,  III.  222,  247. 
4  "  Cross  Sound,"  near  Sitka,  in  Alaska. 

i  Pertonal  Narrative,  Williams's  Translation,  IIL  222;  Voffage,  Sro  ed.  III.  277. 
e  Vojfage,  Svo.  ed.,  IX.  11.  f  Ibid,  III.  856.  «  VBomvM  Americaim,  II.  294. 

*  Lectures  on  Phy»oiogy,  Zoology,  and  the  Natural  Hittory  of  Man,  by  W.  Lawrence, 
London,  1822,  pages  878,  889 . 
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would  seem  to  be  small  doubt  that  men  much  exceeding  six  feet  in 
stature  were  common  on  the  Patagonian  coast  in  the  last  century ; 
and  the  evidence  seems  to  be  strong  that  many  individuals  exceeded 
78  inches,  and  that  some  surpassed  80  inches  in  height.  But  a 
more  thorough  and  exhaustive  monograph,  on  the  history  and  bib- 
liography of  the  statements  regarding  the  stature  of  these  men, 
may  be  found  in  the  treatise  ^  of  Alcide  d*Orbigny,  who  lived  for 
eight  months  '  among  this  tribe,  on  the  banks  of  the  Rio  Negro, 
where,  besides  studying  the  habits  and  characteristics  of  the  na- 
tives, he  measured  a  very  large  number  of  them.  In  his  remark- 
able work  on  the  South  American  man,  the  fruit  of  eight  years  of 
sojourn  among  the  Indian  races,^  and  four  years  more  of  study, 
we  find  the  mean  stature  of  thirty-nine  tribes  of  the  aborigines  of 
South  America,  classified  by  tribes,  branches,  and  races.  D'Or- 
bigny  says  that  he  did  not  meet  with  a  single  man  who  surpassed 
the  stature  of  192  centimeters  (75.6  inches),  and  that  the  mean 
stature  of  the  full-grown  Patagonians  was  found*  to  be  173  cen- 
timeters (68.1  inches).  That  of  the  Puelche  tribe  was  *  170  cen- 
timeters, few  being  found  below  the  height  of  162  centimeters 
(63.8  inches),  and  some  attaining  180  centimeters  (70.9  inches) . 
A  probable  explanation  of  the  exaggerated  accounts  of  the  stature 
of  this  really  tall  race  of  men  is  given  by  D'Orbigny,  who  says 
that  the  breadth  of  their  shoulders,  their  bare  heads,  and  the  man- 
ner in  which  they  drape  themselves  from  head  to  foot  in  the  skins 
of  wild  animals,  produce  such  an  illusion,  that  his  own  party  had 
attributed  to  them  an  excessive  stature,  before  any  actual  com- 
parison or  measurement  became  possible. 

The  mean  statures  and  maximum  limits  for  seven  groups  of  In- 
dians were  found  by  D'Orbigny  ®  to  be  as  follows :  — 

Mean  Upper  limit. 

IS.  m. 

j^^^      fPerurian  1.597  1.700 

Peruvian   1  ^^^^-\  J^^J  ]'l^ 

( Araucanian  1.641  1.780 

rPampcan^  1.688  1.920 

Pampean  -<  Chiqnitean  1.668  1.760 

( Moxean  1.670  1.785  • 

Brasilio-Guaranian  1.620  1.730 

1  V Homme  Amerieain,  dt  PAmerigue  MMdionaU,  Paris,  1839,  It.  26-75. 

«  JbUL  I.  xiv.;  n.  67.  «  7KA  I.  xxviL 

4  Tbid.  n.  67.  «  Ibid.  H.  78.  «  Ibid.  I.  90, 102. 

V  Of  the  Pampean  tribes  the  Patagonians  were  tallest,  a  large  number  of  them  giving 
as  the  average  statnre  178  centimeters;  the  upper  limit  being  as  above,  192  centimeters. 
The  average  heights  of  the  Pnelches  was  170  centimeters;  whUe  that  of  the  Matagoayos, 
who  formed  the  smallest  tribes  of  the  Pampean  branch,  was  167  centimeters. 

10 
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Dr.  A.  S.  Thomson  has  also  given  ^  some  interesting  statistics 
regarding  the  New  Zealanders,  and  found  the  mean  height  of  147 
men  of  this  race,  of  different  ages,  to  be  66|  inches,  or  169.5  cen- 
timeters. 

Freycinet  says'  that  the  stature  of  the  Bushmen  is  but  four 
French  feet,  or  51.16  inches  (129.9  centimeters),  which  seems, 
however,  to  be  rather  below  their  actual  stature. 

Du  Chaillu  reports  ^  the  existence  of  a  race  in  the  interior  of 
equatorial  Africa,  called  Obongoes,  whose  mean  stature  does  not 
exceed  56  inches  (142  centimeters).  He  measured  the  height  of 
several  women,  but  was  able  to  measure  but  one  man.  His  stat- 
ore  was  54  inches. 

Copidus  materials  for  determining  the  stature  of  the  Negro  race, 
as  it  is  in  the  United  States,  must  exist  in  the  War  Department, 
derived  from  the  descriptive  musters  of  the  180  000  men,  enlisted* 
in  the  national  armies  during  the  later  yeai*s  of  the  rebellion.  The 
same  antagonism  of  the  Hon.  Secretary  of  War  towards  the  San- 
itary Commission  which  has  so  materially  impeded  its  work  in  other 
respects,  and  has  deprived  its  Statistical  Department  of  large  op- 
portunities, has  here  also  restricted  our  materials  to  the  40  000 
colored  soldiers  enlisted  by  the  several  States,  and  the  4000  col- 
ored sailors ;  but  the  number  of  these  who  are  of  mixed  race  is 
so  large,  and  the  relative  amount  of  the  mixture  is  so  diverse,  that 
this  number  is  inadequate  for  a  thorough  investigation  of  the  sub- 
ject. Several  widely  different  varieties  of  the  negro  race  are  to  be 
found  among  the  recently  enslaved  population  of  the  Southern 
States,  and  these  are  mixed  with  each  other,  with  the  white,  and 
sometimes  with  the  difierent  Indian  races,  to  an  extent  which  pre- 
cludes the  attainment  of  statistical  results  based  upon  intelligent 
classification,  unless  from  a  much  larger  number  of  cases  than  is 
at  our  disposal.  In  the  height-tables  given  in  the  report  of  the 
Provost  Marshal  General,  the  colored  soldiers  do  not  appear  to 
have  been  separately  considered ;  but  there  is  ground  for  expecta- 
tion that  the  extended  discussion  of  the  Medical  and  Vital  Statis- 
tics of  the  Provost  Marshal's  Bureau,  for  which  an  appropriation 
has  been  made  by  Congress,  and  which  has  been  intrusted  to  the 
very  competent  hands  of  Dr.  J.  H.  Baxter,  late  Chief  Medical 


1  Contributions  to  the  Natural  EUtory  of  ike  New  Zealand  Race  of  Men^  Journal  Stadt- 
tical  Society,  XVIIl.  27. 
S  P^TOD,  Voyage  aux  Terra  AuitrakM^  U,  80S. 
s  Juum^  to  Athango  Land^  p.  319. 
4  Prooott  Martkal  Generate  Report,  p.  69. 
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Officer  of  the  Bureau,  and  author  of  the  valuable  tables  already 
published,  will  largely  contribute  to  our  knowledge  of  this  and 
kindred  subjects. 

After  some  fruitless  endeavor  to  obtain  satisfactory  results  by 
treating  the  pure  negroes  and  the  mulattoes  separately,  it  was  de- 
cided to  assort  them  in  two  classes  only,  namely,  those  bom  in  the 
Free  States,  and  those  born  in  the  Slave  States.  The  mean  re- 
sults from  these  two  classes  differ  so  little  from  each  other,  that  it 
has  also  appeared  advisable  to  combine  the  two  tabulations.  The 
tables  accordingly  present  the  two  classes  separately,  and  their 
aggregates. 

TABLE    XXI. 

Mean  Heights  of  Colored  Soldiers, 

by  Ages. 


NatlTW  of  Free  StatM 

NftUTW  of  SlftTe  States 

Total 

Am 

Numlwr 

Height 

Number 

Height 

Number 

Height 

In. 

in. 

tn. 

UodOTl? 

8 

63.400 

840 

63.368 

848 

63.369 

17 

44 

63.847 

422 

64.602 

466 

64.531 

18 

961 

65.439 

4  016 

65.581 

4  977 

65.554 

19 

777 

65.807 

2  889 

66.096 

3  666 

66.085 

20 

561 

66.219 

2  533 

66.575 

3  094 

66.510 

21 

745 

66.454 

2  433 

66.784 

3178 

66.707 

22 

517 

66.691 

2  119 

67.057 

2  636 

66.985 

23 

471 

66.752 

1682 

66.886 

2153 

66.857 

24 

411 

66.965 

1450 

67.072 

1861 

67.048 

25 

399 

67.006 

16U6 

67.082 

2  005 

67.066 

26 

290 

66.559 

nil 

67.333 

1401 

67.178 

27 

294 

67.147 

925 

67.302 

1219 

67.265 

28 

262 

66.943 

945 

67.144 

1207 

67.100 

29 

200 

67.062 

555 

67.290 

755 

67.229 

30 

219 

66.918 

997 

67.032 

1216 

67.011 

31  34 

522 

66.872 

1747 

67.257 

2  269 

67.168 

35  k  OT«r 
Totals 

1397 

67.125 

5  767 

67.108 

7  164 

67.111 

8  078 

66.538 

31537 

66.685 

89  615 

66.655 

U8 
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Grouping  the  same  data  by  periods  of  age,  we  find  — 

TABLE    XXIL 

Mean  Seights  of  Colored  Soldiers, 
by  Periods  of  Age, 


Ag* 

NfttiTM  of  ITW  StotM 

Nati?Mof8UT«StatM 

Total 

Nnmbor 

Hdtght 

Namlwr 

Height 

Number 

Height 

Under  21 
21  28 
24-26 
27-80 

81  k  OTW 

24  k  OTBT 

Total 

2  851 
1738 
1100 
975 
1919 
8  994 

65.710 
66.606 
66.872 
67.028 
67.056 

tut  (Mftfi 
OO.SfVO 

10  200 

6  284 
4  167 
3  422 

7  514 
15108 

65.859 
66.904 
67.145 
67.178 
67.143 
67.151 

12  551 
7  967 
5  267 
4  897 
9  433 

19  097 

65.831 
66.840 
67.088 
67.144 
67.125 
67.119 

8  078 

66.588 

81587 

66.685 

89  615 

66.655 

These  figures  indicate  a  somewhat  inferior  stature,  but  a  rather 
longer  continuance  of  growth  for  men  of  color,  bom  in  the  North- 
em  States.  It  will  be  borne  in  mind,  in  this  connection,  that  the 
negro  population  in  the  North  was  chiefly  confined  to  the  States  of 
the  Atlantic  seaboard,  there  being  an  extremely  small  number  of 
this  race  in  the  Free  States  west  of  New  York  and  Pennsylvania. 
Consequently  those  regions  of  the  Free  States,  which  produce  the 
tallest  men,  were  almost  unrepresented  among  the  black  soldiers, 
and  the  small  excess  in  stature,  of  negroes  bom  in  the  Southern 
States,  corresponds  with  that  found  for  white  natives  of  the  same 
regions.  The  indications  are  also  that  the  diminution  of  stature 
after  attainment  of  the  maximum,  begins  sooner  and  is  more 
marked  at  its  commencement,  than  is  the  case  for  the  white  race. 
How  far  this  phenomenon  is  real,  and  if  real,  to  what  extent  it 
may  be  explained  by  the  condition  of  the  Southern  negroes,  are 
difficult  questions  to  decide. 

In  considering  the  law  of  growth  deducible  from  these  statistics 
of  negro-stature,  it  must  be  remembered  that  the  recorded  ages 
are  not  as  correct  as  for  the  whites.  A  large  nimiber  of  the  blacks 
at  the  South  are  unable  to  state  their  age,  and  to  a  very  consider- 
able extent  this  must  have  been  a  subject  of  estimate  by  the  mus- 
tering officer.     This  &ct  is  well  illustrated  by  the  series  of  num- 
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bers  of  men  at  the  several  years  of  age  in  Table  XXI.  For  na- 
tives of  the  Free  States  it  will  be  seen  that  the  snccessive  nnmbers 
follow  a  law  closely  similar  to  that  dednced  for  white  soldiers; 
even  the  relative  excess  at  twenty-one  years  and  the  corresponding 
deficiency  at  twenty  being  clearly  manifest;  while  on  the  other 
hand  the  nnmbers  for  successive  ages  among  the  natives  of  Slave 
States  are  much  fiirther  from  the  regular  gradations  of  an  equable 
law.  The  corresponding  mean  statures  must  of  course  be  some- 
what afiected. 
For  the  colored  sailors  our  data  assume  the  following  form :  — 

TABLE     XXin. 

Mean  Heights  of  Colored  Sailors^ 

hy  Ages. 


NAttTM  Of  rne  StetM 

N»ttTMOfBlftT«StMM 

Total 

J^ 

Numbar 

Hdght 

Nombar 

Height 

Numbor 

Hdght 

UadvlT 

66 

61.768 

106 

62.069 

161 

61.964 

17 

40 

64.018 

76 

64.077 

116 

64.054 

18 

104 

64.964 

161 

64.887 

265 

64.918 

19 

79 

66.111 

158 

65.859 

287 

66.276 

20 

71 

66.036 

229 

65.762 

800 

66.827 

21 

203 

65.789 

299 

65.738 

502 

66.769 

22 

186 

66.076 

241 

66.009 

877 

66.088 

28 

110 

65.918 

189 

66.209 

299 

66.102 

24 

72 

66.951 

148 

66.378 

220 

66.236 

25 

88 

66.307 

160 

66.487 

248 

66.393 

26 

48 

66.880 

108 

66.670 

161 

66.610 

27 

41 

66.586 

89 

66.090 

180 

66.246 

28 

66 

66.478 

79 

65.981 

186 

66.188 

29 

46 

65.462 

47 

66.463 

98 

66.968 

80 

40 

67.269 

97 

66.224 

187 

66.629 

81-84 

89 

66.337 

183 

66.641 

222 

66.519 

SSJkofw 

181 

66.809 

282 

dd.98d 

418 

66.787 

• 

Total 

1406 

65.758 

2  596 

65.867 

4000 

65.827 

160 
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TABLE    XXIV. 

Mean  Heights  of  Colored  SailarSj 
by  Periods  of  Age. 


!«• 

NaUTM  of  Fran  8UtM 

NatiTMofSUTeStetee 

Total 

Number 

Height 

Nomber 

Height 

Namber 

Height 

Under  21 
21  23 
24  26 
27  80 

31  JkOTW 

Total 

850 
449 
203 
183 
220 

la. 
64.691 

65.908 

66.198 

66.418 

66.820 

728 
729 
411 
312 
415 

In. 
64.775 

65.950 

66.448 

66.159 

66.842 

1078 

1178 

614 

495 

635 

in. 
64.715 

65.934 

66.316 

66.266 

66.661 

1405 

65.758 

2  595 

65.867 

4000 

66.827 

The  inferences  already  deduced,  from  comparison  of  the  statures 
of  sailors  with  those  of  soldiers,  receive  an  entire  corroboration 
from  the  statistics  of  negroes.  Here  too  we  find  a  great  disparity 
between  the  statures  of  these  two  classes  at  all  ages  —  the  differ- 
ence amounting  to  more  than  an  inch  for  persons  under  twenty- 
one  years,  and  gradually  decreasing  year  by  year.  And  the  de- 
duction is  unavoidable,  that  the  stature  is  permanently  stunted  and 
its  rate  of  growth  also  affected  by  the  influences  of  a  nautical  life. 

Many  minor  indications  of  these  tables  will  suggest  themselves 
to  the  careful  student;  but  the  number  of  colored  sailors  upon 
which  our  inferences  must  be  based  is  only  4000  in  all,  and  does 
not  warrant  a  more  minute  discussion. 

After  the  close  of  the  war  full  measurements  were  taken  of 
about  five  hundred  Indians  of  miUtary  age,  belonging  mostly  to  the 
Iroquois  ^  people,  and  dwelling  on  their  reservation  near  Buffalo. 
None  were  measured  but  those  claiming  and  appearing  to  have  no 
admixture  of  white  blood ;  how  ftu*  this  assumption  is  correct  must 
remain  a  matter  of  conjecture.  All  available  men  of  this  class 
above  twenty-one  years  old  were  measured,  as  were  also  some 
below  this  limit  of  age,  but  no  attempt  was  made  at  other  discrim- 
ination or  selection,  so  that  the  mean  results  fairly  represent  the 

^  The  Iroquois,  or  Six  Nations,  all  originally  belonged  within  the  limits  of  the  State  of 
New  York,  and  are  oompoeed  of  the  Mohawk,  Seneca,  Oneida,  Cayuga,  Onondaga,  and 
Tnaearora  tribet. 


Iroquois  men.  The  dimensions  in  general  will  he  given  in  their 
place,  bat  the  statures  are  presented  here.  The  ages  are  probablj 
correct. 


TABLE    XXV. 

HaghU  and  Age» 
of   Iroqaoit    IndioM. 


*«. 

1 
1 

a 

6I-6& 

1 

6 

a 

s 

36 

99-ffl 

1 

I 

a 

B 

1 
3 
1 
8 

2 

S 

a 

B 

40 

1 

8 
3 
10 
H 

sa 

4 

8 
16 
14 

5 
34 
26 

164 

1 

ft 

7 

4 

la 
la 
la 
11 

7 

ai 

47 

162 

BB-70 

14 
6G 

ro-Ti 
a 

11 

34 

n-73 

13 

73-78 

1 

t 

1 

1 

a 

1 

a 
1 

78-74 
1 

2 

3 
2 

18 

la 

)9 

» 
» 

ts 

M 
» 
H 

17 

a 

H 

ai'M 

Toua 

The  resaltant  mean  statures  are — 


Hil^t 

Hutar 

^ 

B^t 

Nuib. 

IL 

to. 

68.400 

1 

25 

68.098 

14 

66.SO0 

S 

28 

e7.84a 

46 

6S.ftI7 

6 

ST 

68.668 

28 

«T.»eo 

10 

18 

JT.624 

88 

6T.G79 

14 

as 

68.428 

89 

67.110 

SO 

ao 

68.877 

21 

67.»84 

82 

81-84 

88.660 

68 

68.098 

41 

SSftonr 

88.688 

UT 

152 
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and  may  be  classified  thas 

\:  — 

Ag« 

Height 

Nnmbar 

l«-20 

la. 
68.311 

19 

21-28 

67.564 

76 

24-26 

67.980 

100 

27-80 

68.817 

127 

81  JkOTW 

68.612 

195 

The  two  extremes  were  61.4  for  one  man  twenty-eight  years 
old,  and  75.7  for  one  over  thirty-five.  It  will  be  perceived  ;hat 
the  statures  of  these  New  York  Indians  are  greater  than  those  of 
natives  of  New  York  enlisted  in  the  State,  and  that  the  growth 
of  red  men  continnes,  like  that  of  white  and  black  men,  undl 
after  the  thirtieth  year  of  age. 

8.  JSxtremes  of  Stature, 

It  has  already  been  stated  that  all  statures  exceeding  76|  inches 
(195  centimeters)  have  been  regarded  as  excessive,  and  inquiries 
specially  instituted  to  test  their  correctness,  as  also  that  the  records 
have  thus  been  found  erroneous  in  about  one  sixth  part  o:*  the 
cases.  These  excessive  statures  have  been  regarded  as  wortly  of 
particular  investigation,  and  no  pains  have  been  spared  in  invresti- 
gating  them.  So  too  all  statures  below  61  inches  (155  centime- 
ters) have  seemed  worthy  of  separate  tabulation,  although  here 
the  defect  of  stature  has  been  in  a  very  large  number  of  instances 
due  to  immaturity  of  age.  Thus  out  of  the  5445  instances  among 
1 104  841  enlistments  (being  less  than  the  half  of  one  per  cen- 
tum), where  the  height  was  below  this  limit  of  61  inches,  there 
were  1027  who  were  below  the  age  of  eighteen,  and  1216  who 
gave  their  age  as  eighteen  last  birthday.  Of  these  it  has  already 
been  proved  that  a  very  considerable  proportion  had  not  probably 
attained  this  age.  Of  those  who  registered  their  age  as  nineteen 
and  upwards,  only  3202,  or  about  two  sevenths  of  one  per  cent,  of 
the  entire  number  were  below  this  stature. 

We  will  first  consider  the  extremely  large  statures,  under  which 
title  all  are  comprehended  whose  height  amounts  to  75  inches 
(190.5  centimeters).  There  are  of  this  class  3613  instances,  or 
about  one  third  of  one  per  cent. 

From  the  distribution  of  statures  of  French  conscripts,  published 
by  Hargenvilliers  in  1817  in  the  pamphlet  already  cited,  Quetelet 
has  computed  ^  that  out  of  each  million  of  men  there  were  — 

1  TkiorUduFrcbabilUet,  p.  148. 
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1186  at  and  over  the  stature  of  191.5,  and  below  that  of  181.5  centini. 
26  at  and  over  the  stature  of  201.5,  and  below  that  of  121.5  centun. 
1  at  and  over  the  stature  of  211.5,  and  below  that  of  111.5  centim. 

LihariSk,  in  his  elaborate  and  learned  work  on  ^^  Proportionality 
in  Nature  as  based  upon  the  Square  numbers,"  gives  ^  the  mini- 
mum height  observed  for  a  dwarf,  as  86  centimeters  (33.86  inches), 
and  as  the  maximum  height  that  of  the  ^^  giant "  Murphj,  which 
was  210  centimeters,  or  82.7  inches. 

Several  well  authenticated  cases  are  on  record,  of  men  largely 
exceeding  eight  feet  in  height,  reaching  the  stature  of  255  to  259 
centimeters,  also  of  well-proportioned  dwarves  from  75  to  92  cen- 
timeters. 

On  the  other  hand,  our  own  data  show  for  each  million  of  men  — 

3270  at  and  over  the  stature  of  75  inches,  or  190.5  centimeters 


1180 

M 

it 

it 

76 

M 

193.0 

u 

360 

(( 

u 

u 

77 

U 

195.6 

u 

169 

U 

u 

u 

78 

u 

198.1 

u 

47 

u 

u 

u 

79 

u 

200.7 

u 

22 

u 

u 

u 

80 

u 

203.2 

u 

11 

u 

u 

a 

81 

u 

205.7 

u 

7 

u 

u 

u 

82 

u 

208.3 

u 

6 

u 

u 

u 

83 

u 

210.8 

u 

2 

u 

u 

ti 

84 

u 

213.4 

II 

These  numbers  are,  however,  derived  from  enlisted  men  of  all 
ages,  and  if  we  restrict  ourselves  to  the  men  between  twenty  and 
twenty-one  years  of  age,  we  find,  for  each  million  of  men,  the  pro- 
portionate numbers  as  follows  :  — 

2761  at  and  over  75  inches,  or  190.5  centimeters. 


1012 

ti 

76 

u 

193.0 

u 

342 

II 

77 

II 

195.6 

u 

171 

u 

78 

(i 

198.1 

u 

92 

u 

79 

II 

200.7 

u 

53 

u 

80 

(1 

203.2 

u 

26 

u 

81 

it 

205.7 

tt 

13 

a 

82 

u 

208.3 

u 

13 

u 

83 

u 

210.8 

a 

thus  indicating  a  larger  proportion  of  extreme  cases  than  were 
found  among  the  French  conscripts.  The  tables  here  appended 
show  the  entire  number  of  extremely  high  statures  found,  after 
correcting  the  errors  discovered  by  special  inquiry.     The   first, 

1  Jkm  QmAvt  die  GrrmSagt  alter  PrqtortkmaHtai  in  der  Natwr,  etc,  Vienna,  1866,  p.  SU. 
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(XXVT.,)  shows  the  actual  number  at  each  year  of  age,  by  grada- 
tions of  single  inches,  and  is  followed  by  a  corresponding  one 
which  presents  the  same  data  in  the  form  of  proportional  numbers 
for  each  100  000  men  of  the  same  age.  The  line  entitled  "  Total " 
in  this  table  (XXVII.),  indicates  the  proportional  number  at  each 
height,  without  reference  to  the  age.  The  next  pair  of  tables  is 
similar  to  these,  except  that  the  division  into  groups  is  by  States 
of  Enlistment  instead  of  Age  ;  while  the  two  following  these  give 
in  like  manner  the  classification  by  Heights  and  Nativities,  and  the 
next  two  tliat  by  Ages  and  Nativities.  Doubtless  many  other  en- 
listed men  passed  the  limit  of  75  inches  by  growth  subsequent  to 
enlistment,  and  an  estimate  on  this  point  may  be  attained  by  means 
of  Table  XXXIV.,  which  is  based  upon  the  same  materials  as 
Table  XXXIII.,  but  presents  the  proportional  numbers  at  and 
over  75  inches  for  each  10  000  men  of  the  same  age,  as  well  as  of 
the  same  nativity,  thus  indicating  the  increase  of  the  relative  num- 
bers with  increasing  years.  The  headings  are  to  be  understood  as 
including  the  first- named  and  excluding  the  last-named  stature. 

TABLE    XXVI. 

Number  of  Soldiert  upwards  of  75  Incites  tall, 
hy  Weights  and  Ages, 


*!• 

76-78 

78-77 

n-T8 

T8-7B 

7fr« 

*^' 

81-82 

83 -SS 

BSM 

St-85 

ToUl 

17 

6 

_ 

_ 

_ 

_ 

_ 

_ 

5 

IS 

103 

81 

8 

2 

I 

158 

19 

lOR 

S6 

10 

- 

- 

188 

20 

188 

Bl 

13 

1 

- 

1 

210 

21 

226 

71 

16 

1 

- 

1 

326 

22 

176 

61 

17 

11 

- 

- 

- 

269 

i* 

IfiO 

63 

16 

12 

1 

- 

- 

250 

2* 

142 

S2 

14 

t 

- 

218 

S6 

ISO 

62 

10 

11 

207 

i« 

106 

51 

14 

- 

- 

- 

178 

27 

100 

38 

IS 

- 

- 

159 

28 

99 

46 

10 

- 

- 

163 

2S 

72 

35 

7 

- 

- 

- 

117 

SO 

.     66 

29 

9 

- 

- 

- 

- 

110 

81-M 

277 

104 

22 

17 

3 

- 

- 

- 

- 

424 

SsaoT. 

419 

156 

82 

24 

5 

1 

" 

- 

- 

641 

Toul 

2309 

906 

211 

ISB 

28 

12 

' 

■ 

5 

2 

8613 

TABLE    XXVII. 

Proportional  numher  of  Tall  Men,  in  each  100  000  of  tfone  Ag^ 
hjl  StighU  wi^  Aget, 


*i> 

76-70 
46 

79-n 

77-78 

7B-79 

IB-M 

KMQ 

Bi-ea 

8a« 

B3-M 

84-86 

,.»■ 

IT 

46 

18 

61 

18 

S 

4 

1 

1 

- 

- 

- 

91 

19 

11» 

61 

11 

6 

4 

- 

~ 

201 

20 

ITS 

67 

17 

B 

4 

3 

1 

- 

276 

21 

283 

78 

17 

S 

3 

- 

1 

- 

335 

as 

238 

83 

23 

16 

I 

S 

1 

865 

u 

147 

100 

25 

IB 

3 

- 

3 

- 

- 

896 

34 

162 

96 

26 

16 

- 

- 

3 

- 

408 

15 

252 

130 

21 

23 

4 

- 

- 

- 

4 

- 

434 

26 

25S 

132 

84 

7 

3 

2 

- 

- 

- 

- 

425 

27 

168 

103 

8fi 

31 

- 

- 

- 

- 

- 

- 

436 

2B 

262 

13t 

36 

le 

- 

- 

- 

- 

- 

S 

430 

29 

2S3 

128 

26 

7 

4 

- 

- 

- 

- 

_ 

438 

>0 

316 

96 

SO 

20 

S 

- 

- 

- 

- 

864 

81-34 

333 

12S 

26 

21 

4 

1 

- 

- 

- 

- 

610 

SSA°T*r 

263 

9T 

20 

15 

3 

^ 

' 

" 

- 

" 

401 

Toul 

209 

82 

19 

13 

- 

1 

0.S 

0 

0.S 

0 

327 

156 


STATUBES. 


TABLE    XXVIII. 

Number  of  Soldiers  upwards  of  75  Inches  tofl, 
by  Heights  and  States  of  Erdistment. 


Hdght 

Me. 

N.U. 

Yt. 

Mam. 

Conn. 

N.T. 

N.  J. 

Peon. 

Md. 

W.  Ya. 

76-76 
76-77 
77-78 
78-79 
79-80 
80-81 
81-82 
82-88 
88-84 
84-85 

Total 

147 

47 

9 

8 

1 

84 

12 

2 

1 

1 

40 
12 

4 

1 
1 

29 
2 
8 

2 

89 
18 

1 
1 

1 

169 

61 

5 

8 

7 
2 

1 

82 

27 

6 

2 

1 

9 

1 
1 
1 
1 

72 

18 

8 

1 

212 

50 

68 

86 

60 

288 

10 

118 

13 

94 

TABLE    XXIX. 

Proportional  Number  of  Tall  Men  in  each  100  000  from  same 
State^  by  Heights  and  States  of  Enlistment. 


Height 

Me. 

N.  H. 

Vt. 

Mam. 

B.I.fc 
Conn. 

N.T. 

N.J. 

Penn. 

Md. 

W.Ya. 

75-76 

281 

127 

166 

71 

95 

90 

87 

105 

123 

410 

76-77 

90 

45 

50 

5 

44 

82 

11 

85 

14 

102 

77-78 

17 

7 

17 

7 

2 

8 

— 

8 

18 

17 

78-79 

15 

4 

- 

— 

2 

2 

- 

8 

14 

6 

79-80 

— 

4 

4 

5 

2 

- 

5 

1 

13 

- 

80-81 

2 

— 

4 

- 

- 

- 

— 

- 

— 

- 

81-82 

- 

- 

- 

- 

- 

— 

— 

— 

— 

- 

82-83 

— 

- 

— 

- 

- 

— 

- 

- 

- 

- 

88-84 

— 

— 

- 

— 

- 

- 

- 

- 

- 

- 

84-85 

^ 

■" 

— 

"" 

— 

— 

-" 

"— 

— 

Total 

403 

187 

241 

88 

145 

127 

58 

152 

177 

535 

BTATUBES. 
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TABLE    XXYUl.  — (Continued.^ 

Number  of  Soldiers  upwards  of  75  Inches  taU^ 
by  Heights  and  States  of  Mdistment, 


Hdght 

Kj. 

Ohio 

Ind. 

m. 

Mich. 

Wli. 

Minn. 

lows 

Mo. 

lA. 

ToUl 

75-76 

100 

241 

367 

541 

32 

96 

8 

102 

188 

6 

2309 

76-77 

29 

111 

159 

14 

34 

248 

31 

5 

72 

3 

906 

77-78 

7 

24 

35 

12 

6 

53 

15 

1 

23 

1 

211 

78-79 

6 

13 

26 

6 

2 

41 

9 

— 

15 

- 

135 

79-80 

1 

2 

6 

1 

1 

5 

1 

2 

1 

- 

28 

80-81 

— 

1 

2 

1 

3 

3 

- 

- 

— 

— 

12 

81-82 

- 

- 

1 

1 

- 

2 

- 

- 

- 

- 

4 

82-83 

— 

- 

1 

- 

- 

- 

- 

- 

— 

— 

1 

83-84 

- 

- 

1 

- 

— 

3 

1 

— 

- 

— 

5 

84-85 

"" 

1 

■■ 

*• 

1 

^ 

2 

Total 

148 

393 

598 

576 

78 

451 

65 

110 

300 

10 

3  613 

TABLE    XXIX.  —  (^Continued.^ 

Proportional  Number  of  TaU  Men  in  each  100  000  from  same  State, 

by  Heights  and  States  of  Enlistment. 


Hdffbt 

Kj. 

Ohio 

Ind. 

lU. 

Mieh. 

WlB. 

Minn. 

lows 

Mo. 

Ls. 

Total 

75-76 

417 

223 

310 

287 

137 

187 

120 

345 

327 

232 

209 

76-77 

121 

102 

134 

7 

146 

484 

463 

17 

125 

116 

82 

77-78 

29 

22 

30 

6 

26 

104 

224 

3 

40 

39 

19 

78-79 

25 

12 

22 

3 

8 

80 

134 

- 

26 

- 

12 

79-80 

4 

2 

5 

1 

4 

10 

15 

7 

2 

- 

8 

80-81 

- 

1 

2 

1 

13 

6 

- 

- 

- 

- 

1 

81-82 

- 

— 

1 

1 

- 

4 

- 

- 

— 

— 

0.5 

82-83 

- 

- 

1 

- 

- 

- 

- 

- 

- 

— 

- 

83-84 

- 

- 

1 

- 

- 

6 

15 

- 

- 

— 

0.5 

84-85 

"" 

1 

^ 

~ 

^ 

~" 

"" 

"• 

2 

"" 

"" 

Total 

KAA 

363 

506 

306 

334 

881 

971 

372 

522 

387 

327 

158 


STATUBBS. 


TABLE    XXX. 

Nwmber  of  Soldiers  upwards  of  75  Inches  taUj 
by  Heights  and  Nativities. 


Height 

New 
£ng. 

N.T., 

N.  J., 

and 

Penn. 

Ohio 
and 
Indi- 
ana 

Mich.. 

Wli., 

and 

lU. 

Slave 

States  not 

Including 

F  and  Ui 

Ken. 

and 

Tenn. 

Fne 

StotM  W. 

OfMiM. 

River 

Slave 

SUtefl  W. 

OfMiM. 

River 

British 

Prov. 

ezcl.  of 

Canada 

Can- 
ada 

75-76 

302 

414 

663 

202 

189 

274 

4 

60 

11 

40 

76  77 

106 

178 

295 

76 

52 

103 

2 

22 

4 

11 

77  78 

22 

82 

68 

25 

14 

26 

- 

8 

— 

2 

78-79 

12 

14 

85 

21 

11 

18 

1 

7 

— 

8 

79  80 

5 

8 

7 

2 

2 

2 

- 

— 

— 

— 

80-81 

2 

8 

1 

8 

— 

1 

- 

— 

— 

— 

81-82 

- 

1 

1 

1 

— 

1 

— 

- 

— 

— 

82-83 

- 

— 

1 

- 

- 

- 

— 

— 

- 

- 

83-84 

— 

- 

2 

2 

- 

1 

— 

— 

- 

- 

84-85 

• 

^ 

2 

"" 

"~ 

— 

"~ 

^ 

^ 

— 

Total 

449 

647 

1078 

832 

268 

426 

7 

97 

15 

56 

TABLE    XXXI. 

Proportional  Number  of  Tall  Men^  in  each  100  000  of  same  Nativity^ 

by  Heights  and  Nativities. 


Height 

New 

Kng. 

N.Y., 

N.  J., 

and 

Penn. 

Ohio 
and 
Indi- 
ana 

Mich., 

Wit  , 

and 

lU. 

Slave 

States  not 

inclnding 

FandOs 

Ken. 

and 

Ttonn. 

Free 
Stotes  W. 

OfMlM. 

River 

Slave 

States  W. 

of  MiM. 

River 

British 

Prov. 

excl.  of 

Canada 

Can- 
ada 

75-76 

198 

152 

801 

284 

423 

545 

105 

352 

174 

126 

76  77 

70 

63 

134 

107 

117 

205 

53 

129 

63 

85 

77-78 

15 

12 

81 

85 

81 

52 

- 

47 

- 

6 

78  79 

8 

5 

16 

29 

25 

36 

26 

41 

- 

10 

79  80 

3 

8 

8 

8 

4 

4 

- 

- 

- 

- 

80  81 

1 

1 

- 

4 

- 

2 

- 

- 

- 

- 

81  82 

- 

- 

— 

1 

— 

2 

- 

- 

— 

- 

82  83 

- 

- 

- 

— 

— 

— 

- 

- 

- 

- 

88  84 

— 

— 

1 

8 

- 

2 

- 

- 

- 

— 

84  85 

— 

1 

^ 

"" 

— 

"- 

— 

•" 

Total 

295 

237 

486 

466 

600 

848 

184 

569 

237 

177 

STATUSES. 
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TABLE    XXX.—  aConttnued.^ 

Number  of  Soldiers  upwards  of  75  Inches  taU^ 
by  Heights  and  Nativities. 


Hdght 

Xng. 

Scot. 

Ira- 
land. 

Fr.,  B«lg., 
k,  Swiu. 

G«r. 

8caod. 

Spain, 
etc. 

Miacel. 

Total 

76-76 
76-77 
77-78 

78  79 

79  80 

80  81 
81-82 
82-83 
83-84 
84-86 

Total 

18 
9 
3 
1 

7 
4 
2 

46 

16 

2 

4 
1 

1 

6 
4 
1 
2 
1 

68 

26 

6 

6 

9 

4 

1 
1 

2 

6 

2  309 

906 

211 

136 

28 

12 

4 

1 

6 

2 

31 

13 

70 

13 

94 

16 

2 

6 

3  613 

TABLE    XXXL  — (Om^mi^.) 

Proportional  Number  of  Tall  Men^  in  each  100  000  of  same  Nativity^ 

by  Heights  and  Nativities. 


Hctgfat 

Xog. 

Scot. 

Ira- 
land 

Fr.,  Belff., 
h  Swits. 

Oer. 

Seand. 

Spain, 
etc. 

Mlicel. 

Total 

75  76 

76  77 

77  78 

78  79 

79  80 

80  81 

81  82 

82  83 

83  84 

84  86 

Total 

60 

30 

10 

3 

96 
66 
27 

56 

19 

3 

6 

1 
1 

73 
59 
15 
29 
16 

65 

28 

7 

6 

132 
69 

15 

16. 

223 

62* 

209 
82 
19 
12 

3 

1 

0.6 

0.6 

103 

178 

84 

191 

106 

221 

223 

52 

327 

lira 


STATURES. 


TABLE    XXXIL 

Number  of  Soldiers  upwards  of  75  Inches  taU^ 
hy  Ages  and  Nativities. 


Ag« 

New 

Xng. 

N.  T., 

N.J., 

and 

Penn. 

Ohio 
and  In- 
diana 

Mieh., 
Wia., 
and 
111. 

Blare 

8Utee  not 

including 

VandGi 

Ken. 

and 

Tenn. 

Tree 

Btote*  W. 

OfMiM. 

Bi?er 

Blare 
BtotM  W. 

OfMiM. 

Rl?er 

Britldi 

ProT. 

ezcl.  <^ 

Canada 

17 

_» 

_ 

8 

1 

_ 

^ 

.. 

1 

. 

18 

19 

18 

64 

22 

12 

14 

— 

6 

- 

19 

20 

28 

60 

27 

10 

21 

2 

7 

1 

20 

82 

21 

80 

26 

12 

23 

2 

7 

- 

21 

86 

71 

99 

46 

14 

26 

1 

11 

2 

22 

86 

48 

80 

81 

16 

28 

- 

11 

1 

23 

29 

48 

84 

26 

19 

20 

— 

12 

1 

24 

80 

41 

42 

28 

19 

26 

1 

8 

8 

26 

27 

84 

61 

21 

11 

22 

- 

9 

8 

26 

19 

84 

48 

20 

19 

20 

— 

8 

1 

27 

26 

27 

64 

14 

9 

13 

- 

8 

- 

28 

17 

24 

62 

16 

11 

28 

- 

8 

- 

29 

14 

24 

89 

6 

11 

12 

— 

2 

— 

80 

9 

24 

26 

16 

12 

18 

- 

1 

- 

81-S4 

64 

71 

184 

22 

28 

78 

1 

6 

1 

86  fcorer 

84 

144 

162 

14 

66 

94 

~ 

8 

2 

Total 

449 

647 

1078 

882 

268 

426 

7 

97 

16 

STATURES. 
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TABLE    XXXU.  —  aCantmued.^ 

Number  of  Soldiers  upwards  of  75  Inches  taU, 
by  Ages  and  Nativities, 


Af> 

Cana- 
da 

Sag. 

Soot. 

Ire- 
land 

Vr.,Belg., 

kBwitM. 

Gtr. 

Soand. 

Spain, 
ete. 

Mlaoal. 

Total 

17 

• 

. 

.. 

. 

^ 

^ 

_ 

^ 

^ 

6 

18 

2 

4 

- 

8 

1 

8 

- 

- 

— 

168 

19 

4 

- 

— 

1 

1 

6 

1 

— 

- 

183 

20 

2 

- 

2 

2 

- 

2 

- 

- 

- 

210 

SI 

5 

2 

1 

2 

8 

9 

— 

- 

- 

826 

22 

6 

2 

— 

6 

2 

8 

1 

- 

269 

28 

1 

1 

- 

8 

— 

6 

1 

— 

260 

24 

6 

— 

2 

7 

1 

6 

— 

— 

— 

218 

25 

6 

2 

2 

8 

1 

1 

— 

- 

— 

207 

26 

5 

8 

1 

6 

— 

4 

- 

- 

1 

178 

27 

5 

2 

1 

8 

- 

8 

— 

— 

- 

169 

28 

1 

- 

1 

1 

- 

6 

— 

— 

- 

168 

29 

8 

- 

- 

2 

— 

8 

1 

- 

1 

117 

80 

- 

1 

1 

8 

— 

8 

2 

- 

- 

110 

81-84 

6 

6 

- 

9 

1 

12 

8 

— 

- 

424 

86  ft  Of  tr 

7 

9 

2 

16 

8 

81 

6 

2 

8 

641 

Total 

66 

81 

18 

70 

18 

94 

16 

2 

6 

8  618 

u 
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STATURES. 


TABLE    XXXm. 

Proportional  Number  of  Tall  Men  in  each  100  000  of  same 

Nativity^  by  Ages  and  Nativities, 


Aft 

New 

N.T., 

N.  J., 

and 

Prao. 

Oblo 

andln- 

dluia 

Mleh., 
Wis., 
and 
lU. 

81aT« 

StalM  not 

Incladlng 

VandO* 

Ken. 

and 

Tenn. 

Fne 
SUtea  W. 

OfMlM. 

River 

Slave 
State!  W. 

OfMlM. 

River 

Britlah 

ProT. 

excl.  of 

Canada 

17 

_ 

__ 

1 

1 

^ 

^ 

^ 

6 

_ 

18 

12 

6 

24 

81 

27 

28 

- 

86 

— 

19 

18 

8 

27 

38 

22 

42 

63 

41 

16 

20 

21 

8 

86 

86 

27 

46 

63 

41 

— 

21 

23 

26 

46 

66 

81 

60 

26 

64 

81 

22 

28 

18 

86 

44 

86 

66 

- 

64 

16 

23 

19 

18 

38 

86 

43 

40 

70 

16 

24 

20 

16 

19 

89 

48 

60 

26 

47 

47 

26 

18 

12 

28 

29 

26 

44 

— 

63 

47 

26 

12 

12 

20 

28 

43 

40 

- 

18 

16 

27 

17 

10 

24 

20 

20 

26 

- 

18 

- 

28 

11 

9 

28 

21 

26 

46 

— 

18 

— 

29 

9 

9 

18 

7 

26 

24 

- 

12 

- 

80 

6 

9 

12 

21 

27 

26 

- 

6 

— 

81-34 

86 

26 

61 

81 

62 

146 

26 

29 

16 

86  fccTcr 

66 

62 

69 

20 

146 

186 

^ 

47 

82 

Total 

296 

237 

486 

466 

600 

848 

184 

669 

237 

NATIVITY  OF  UNITED  STATES  VOLUNTEERS. 
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TABLE    XXXm.  —  (  (hntintud.^ 

Prapartianal  Number  of  Tall  Men  in  each  100  000  of  name 

Nativity^  by  Ages  and  Nativitiee, 


Af* 

Cbna- 
da 

Enf. 

Soot. 

In- 
Und 

Fr.,B0lf., 

G«r. 

Scand. 

Spaio, 

etc. 

MiMol. 

ToUl 

17 

_ 

. 

. 

_ 

__ 

.. 

__ 

.. 

_ 

_ 

18 

6 

13 

— 

4 

14 

3 

— 

- 

- 

14 

19 

13 

- 

— 

1 

16 

6 

15 

- 

— 

17 

20 

6 

— 

27 

2 

— 

2 

— 

- 

— 

19 

21 

16 

7 

14 

2 

44 

10 

- 

— 

- 

29 

22 

16 

7 

- 

7 

29 

8 

15 

- 

— 

24 

23 

3 

3 

- 

4 

— 

6 

15 

— 

— 

23 

24 

19 

— 

27 

8 

15 

6 

— 

— 

- 

20 

25 

16 

7 

27 

10 

15 

1 

— 

— 

— 

19 

26 

16 

10 

14 

6 

- 

5 

- 

— 

10 

16 

27 

16 

7 

14 

4 

- 

3 

— 

— 

— 

14 

28 

3 

- 

14 

• 

1 

- 

6 

— 

- 

— 

15 

29 

9 

- 

2 

- 

3 

15 

- 

10 

11 

30 

— 

3 

14 

4 

— 

3 

29 

- 

- 

10 

81-34 

16 

16 

— 

11 

15 

14 

44 

— 

- 

38 

35  fcofw 

22 

30 

27 

18 

44 

35 

88 

223 

32 

58 

Total 

177 

103 

178 

84 

191 

106 

221 

223 

52 

327 

164 


STATUBEB. 


TABLE    XXXIV. 

Proportional  nwnJber   of   Tall  Men 
in  each  10  000  of  $ame  Age  and  Nativity, 


Af. 

Sng. 

N.T., 

N.J., 

and 

Ptnn. 

Ohio 
and  In- 
diana 

Mich., 
WU., 
and 
111. 

SUTe 

States  not 

inolading 

VandOs 

Ken. 

and 

Tenn. 

Pree 

States  W. 

of  Miss. 

Rirer 

8Ut« 

States  W. 

of  Miss. 

River 

British 

ProT. 

excl.  of 

Canada 

17 

_ 

_ 

18 

6 

. 

^ 

_ 

28 

_ 

18 

7 

8 

12 

12 

19 

18 

— 

14 

- 

19 

16 

10 

28 

80 

29 

66 

89 

88 

24 

20 

82 

11 

44 

87 

48 

67 

66 

40 

- 

21 

24 

28 

62 

66 

41 

70 

28 

69 

28 

22 

86 

27 

64 

67 

67 

91 

- 

84 

17 

28 

84 

81 

66 

68 

77 

71 

— 

121 

20 

24 

48 

81 

88 

78 

98 

100 

114 

112 

74 

26 

44 

81 

67 

80 

68 

100 

- 

187 

92 

26 

84 

88 

64 

96 

116 

108 

— 

64 

87 

27 

60 

29 

76 

86 

64 

80 

— 

88 

— 

28 

86 

27 

88 

106 

78 

186 

- 

98 

— 

29 

88 

86 

79 

60 

101 

98 

— 

87 

— 

80 

24 

86 

61 

161 

101 

92 

— 

46 

- 

81-84 

49 

84 

96 

97 

78 

181 

464 

92 

22 

86l»of«r 

87 

86 

76 

61 

76 

107 

*" 

118 

27 

Total 

29 

24 

49 

47 

60 

86 

18 

67 

24 
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TABLE    XXXIV.  — (Continued.^ 

Praportianal  Number  of  Tall  Mm  in  each  10  000  of  $ame 

Age  and  Nativiiy. 


Afl 

Cana- 
da 

Engl. 

ScotL 

Ire- 
land 

Vranoa, 
cle. 

Qwm* 

floand. 

Spain, 
etc. 

Miaetl. 

Total 

17 

_ 

^ 

_ 

__ 

_ 

_ 

^ 

_ 

__ 

6 

18 

6 

18 

— 

7 

80 

6 

- 

- 

- 

9 

19 

18 

— 

- 

2 

89 

12 

80 

- 

- 

20 

20 

9 

- 

61 

6 

- 

6 

— 

- 

— 

28 

21 

18 

8 

21 

8 

70 

16 

— 

— 

— 

88 

22 

18 

9 

- 

9 

61 

6 

22 

— 

— 

86 

28 

6 

6 

- 

6 

- 

11 

29 

- 

- 

40 

24 

86 

- 

66 

16 

26 

11 

- 

- 

— 

40 

26 

85 

14 

68 

17 

27 

2 

- 

- 

— 

48 

26 

40 

26 

80 

18 

— 

10 

- 

— 

22 

42 

27 

47 

17 

88 

8 

- 

8 

— 

— 

— 

48 

28 

9 

— 

80 

2 

- 

12 

- 

— 

— 

48 

29 

40 

— 

- 

8 

— 

10 

48 

— 

86 

48 

80 

— 

9 

82 

8 

— 

8 

78 

- 

- 

86 

81-84 

27 

17 

- 

12 

12 

11 

46 

- 

— 

61 

86ltOTtr 

19 

16 

11 

9 

17 

14 

42 

260 

16 

40 

Total 

18 

10 

18 

8 

19 

11 

22 

22 

6 

88 

During  the  investigation  of  the  correctness  of  the  records  for 
cases  of  extreme  height,  a  very  considerable  number  of  similar 
cases  among  the  earlier  volunteers  were  brought  to  our  knowledge  ; 
and  it  seems  probable  that  the  proportion  of  very  tall  men,  among 
the  troops  whose  descriptive  musters  are  not  on  file,  was  at  least 
not  inferior  to  that  among  the  later  enlistments  firom  which  our 
statistics  are  necesssarily  derived. 

Among  our  own  data  51  cases  of  statures  not  less  than  80  inches 
were  recorded ;  but  many  of  these  were  found  erroneous  on  special 
investigation.  Great  exertions  were  made  to  obtain  information 
regarding  others,  who  are  recorded  as  follows  on  the  official  mus- 


ters :  — 


Bcfflinent 


Unassigned  Maine  Infantry 
7th  Vermont  Infantry 
128th  New  York  Infantry 
100th  Ohio  Infantry    .    . 


H«|sht 

Aga 

Plaea  of  Birth 

80  inches 

26 

Maine, 

80      " 

40 

Vermont, 

81      « 

21 

Ireland, 

84     « 

22 

New  York, 

56 
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lUclBMnt 

Height 

Ag« 

PlAoe  of  Birth 

169th  Ohio  Infantiy    . 

.    .    .  '  80  inches 

87 

Ireland, 

29th  Indiana  Infantry 

...80^** 

20 

Ohio,* 

59th  Indiana  Infantry 

.    .    .    83J    « 

SO 

Indiana, 

59th  Indiana  Infantry 

.    .    .    83^    « 

38 

Indiana, 

81st  Indiana  Infantry 

.    .     80J    " 

23 

Indiana, 

89th  Indiana  Infantry     . 

.    .    82      « 

24 

Ohio, 

153d  Indiana  Infantry    . 

.    .    83      «* 

25 

Ohio, 

Ist  Indiana  Artillery  •    . 

.    .    80      " 

31 

Kentucky, 

3l8t  Illinois  Infantry  .    . 

.    .    81i    « 

21 

Tennessee, 

106th  Illinois  Infantry    . 

.     .     83J    « 

25 

Illinois, 

109th  Illinois  Infantry    . 

.    .    80      « 

22 

Illinois, 

149th  Illinois  Infantry    . 

.     .    83J    « 

18 

Ohio, 

Unassigned  Illinob  Infan 

try    .    80      « 

18 

Illinois, 

Unassigned  Illinois  Infan 

itry    .    83      « 

20 

Illinois, 

Unassigned  Illinois  Infan 

tiy    .    80      « 

20 

Illinois, 

11th  Michigan  Cavalry 

.    .    80      " 

22 

New  York, 

1st  Michigan  Artillery 

.    .    81J    " 

20 

Michigan, 

8th  Wisconsin  Infantry 

.    .    80     « 

20 

New  York,* 

46th  Wisconsin  Infantiy 

.    .    80     •* 

39 

Norway, 

46th  Wisconsin  Infantry 

.    .    80     « 

39 

New  York, 

26th  Missouri  Infantry    . 

.    .    84J  « 

28 

Pennsylvania. 

The  tallest  man  for  whose  stature  the  testimony  is  complete  and 
tmimpeachable,  is  Lieutenant  Van  Buskirk,  of  the  27th  Indiana 
Infantry.  General  Silas  Colgrove,  formerly  colonel  of  that  regi- 
ment, writes  that  he  has  frequently  seen  him  measured,  and  that 
his  stature  was  fully  82^  inches,  without  shoes,  or  209.5  centim- 
eters. General  Colgrove  adds  that  he  was  a  brave  man,  and  bore 
the  fatigues  of  marching  as  well  as  most  men  of  ordinary  stature. 

Corporal  Ira  Stout,  of  the  50th  Indiana  Infantry,  Company 
E,  was  24  years  of  age,  and  81  inches  high  (205.7  centimeters) 
at  the  date  of  his  enlistment,  September  1861.  He  was  born  in 
Ohio  County,  Indiana,  was  a  farmer  by  occupation,  had  blue  eyes, 
light  hair,  and  fair  complexion.  This  information  is  corroborated 
by  Captain  Percy  Rous,  his  commanding  officer,  who  states  that 
the  man  was  soon  discharged  on  account  of  disability,  and  had 
done  but  little  marching  at  the  time. 

Colonel  Gregory,  of  the  29th  Indiana  Infantry,  has  obtained  fox 
us  precise  information  from  Captain  Charles  Ream,  of  Company 
K,  Lceming  one  of  his  men,  for  whom  he  confirms  the  re^rd. 
The  somewhat  inappropriate  name  of  this  man  was  John  Bunch ; 
he  was  bom  in  Ohio,  and  at  his  enlistment,  September  1861,  was 

^  CoofinMd.  *  Confinned. 
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20  years  old,  80|  inches  tall  (204.5  centimeters),  by  occupation 
a  fJEurmer,  with  hazel  eyes,  light  hair,  and  light  complexion.  He 
was  a  notorious  skulker,  was  never  with  the  regiment  in  a  single 
battle,  and  deserted  in  August  1862.  He  was  known  in  the  regi- 
ment as  the  ^^  United  States  Ramrod." 

Colonel  M.  W.  Tappan,  of  the  1st  New  Hampshire  Infantry 
(3  months'  regiment),  believes  our  information  to  be  correct  in 
the  case  of  Joseph  H.  Harris,  of  that  regiment,  also  80^  inches 
(204.5  centimeters)  in  height,  aged  26  years,  bom  in  Vermont,  by 
occupation  a  mechanic,  eyes  blue,  hair  brown,  complexion  dark. 

Captain  J.  B.  Redfield,  formerly  commanding  Company  A  of 
the  8th  Wisconsin  Volunteers,  vouches  for  the  record  concerning 
a  man  in  that  company,  Andrew  J.  Sanders,  who  was  bom  in 
New  York,  and  was  at  his  enlistment  20  years  old,  and  80  inches 
(203.2  centimeters)  in  height. 

These  are  the  five  tallest  men  whose  cases  are  well  identified, 
bat  only  two  of  them.  Bunch  and  Sanders,  are  included  in  our 
tables.  The  circumstance  that  three  of  them  are  from  Indiana, 
may  be  perhaps  explained  by  the  especially  careinl  inquiries  which 
were  made  in  that  State,  on  account  of  the  high  average  stature 
i£  its  inhabitants.  The  testimony  is  overwhelming  that  very  tall 
men  do  not  bear  the  fatigues  of  a  campaign  so  well  as  persons  of 
ordinary  stature ;  that  they  are  less  capable  of  performing  long 
marches,  and  are  more  frequently  on  the  sick  list  at  other  times.^ 

The  statistics  for  persons  of  under-stature  are  neither  so  inter- 
esting nor  valuable  as  those  for  very  tall  men,  even  if  we  consider 
only  those  whose  small  size  is  not  fairly  attributable  to  the  non- 
attainment  of  full  stature.  The  number  of  men  under  61  inches 
who  have  reached  the  age  of  23  J  years  (23  last  birthday),  is  1951, 
or  aboat  thirteen  twenty-fourths  of  the  number  of  men  75  inches 
tall.  Of  the  whole  number  of  "  short  men,"  about  54  per  centum 
were  under  21  years  of  age,  and  the  number  of  those  whose  sub- 
sequent growth  would  carry  them  past  the  limit  of  61  inches  can- 
not well  be  determined.  But  if  we  assume  the  number  who  would 
remidn  below  this  limit  afler  attaining  their  fnll  stature  to  be  pro- 
portional to  the  number  of  men  who  have  reached  the  age  of  25 
without  reaching  the  height  of  61  inches,  we  should  have  3692  as 
the  number  of  men  included  in  our  statistics,  whose  full  stature 

^  The  general  convictioii  of  medical  men  seems  to  be  decided,  that  the  mortality  among 
tan  men  is  greater  than  among  short  men.  Thas,  Sir  George  Ballingall,  in  his  Outlines 
^  MUUarji  Surgery^  6th  ed.,  p.  34,  sa3r8,  "  Tall  men  are  more  sobject  to  disease  generalljr, 
and  cvpecially  to  diseases  of  the  chronic  class,  than  men  of  mediam  size,  and  thejr  are  fre- 
qMBtlj  the  lint  to  IkQ  uidar  fatigue.'* 
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would  not  attain  this  height.  In  the  tables  presenting  the  statistics 
of  enlisted  men  under  61  inches,  the  line  of  Totals  shows  the 
eflfect  of  growth  after  enUstment  in  a  striking  manner,  since  the 
relative  numbers  continue  to  diminish  until  the  age  of  29.  Here 
too  the  effect  of  misstatement  of  age  appears  in  a  very  distinct 
form  in  the  numbers  for  20  and  21  years.  On  the  other  hand,  the 
number  of  men  who  were  less  than  75  inches  high  at  the  time  of 
their  enlistment,  but  who  must  have  passed  that  limit  of  stature  in 
their  subsequent  growth,  is  doubtless  quite  considerable.  This  is 
abundantly  shown  by  the  last  column  of  Table  XXYI.,  which  ex- 
hibits a  progressive  increase  of  the  actual  number  of  tall  men  until 
the  age  of  21,  although  the  total  number  of  enlistments  rapidly 
decreases  with  the  age  after  18 ;  and  by  Table  XXYII.,  in  which 
a  progressive  increase  of  the  relative  number  is  manifest  until  the 
age  of  25  at  last  birthday.  Applying,  as  before,  to  our  whole  num- 
ber of  men,  the  ratio  deduced  from  the  records  of  men  above  25, 
we  should  find  4747  as  the  probable  number  of  men  whose  stature 
was  not  less  than  75  inches,  and  our  numbers  would  thus  be 
changed  from  3613  tall  and  5445  short,  to  4747  tall  and  3692 
short  men. 

The  disproportion  between  these  two  classes  of  men  in  the  pop- 
ulation is  probably  yet  greater  than  these  figures  would  indicate, 
inasmuch  as  the  tendency  to  enlist  cannot  have  been  so  great  fur 
very  tall  as  for  very  short  men.  Obvious  considerations  of  comfort 
and  incommensurate  exposure  point  to  this  inference,  so  that  in  all 
likelihood  the  very  tall  men  were  much  less  fully  represented  in 
the  army  than  in  the  population. 

No  especial  scrutiny  has  been  instituted  to  test  the  accuracy  of 
the  records  for  short  men  excepting  in  some  extreme  cases ;  but 
the  indications  are,  that  could  we  deal  with  an  equally  large  num- 
ber of  men  who  had  attained  their  full  stature,  taken  at  random 
firom  the  population,  the  number  of  those  whose  stature  attains 
the  limit  of  75  inches  would  be  found  nearly,  if  not  quite,  twice  as 
large,  and  that  of  those  who  reach  the  limit  of  76  inches  one  half 
as  large,  as  the  number  of  those  whose  full  stature  falls  short  of 
61  inches. 

Among  the  descriptive  musters  of  very  short  men  there  are  four 
cases  of  men  at  ages  near,  or  subsequent  to,  that  of  full  stature, 
whose  height  did  not  exceed  53|  inches  (or  136.5  centimeters). 

The  shortest  man  for  whom  the  record  is  satisfactorily  verified 
was  a  member  of  the  192d  Ohio  In&ntry ;  at  the  time  of  enlist- 
ment he  was  24  years  old,  and  40  inches  in  height.    Colonel  F.  W. 
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Batterfield,  his  commanding  officer,  vouches  for  the  correctness  of 
this  record.  He  also  assures  us  that  he  knew  the  man  well,  and 
that  there  was  no  soldier  in  his  command  who  could  endure  a 
greater  amount  of  fiitigue  or  exposure. 

In  the  musters  of  the  128th  Indiana  Infantry  is  described  a  man 
44  years  old  and  49  inches  in  height.  General  R.  P.  De  Hart, 
formerly  colonel  of  this  regiment,  confirms  the  statement,  and 
states  that  the  man  was  a  good  soldier,  and  able  to  bear  the  hard- 
ships of  a  campaign  as  well  as  men  of  medium  stature. 

One  man  is  recorded  as  39^  inches  in  height,  but  concerning 
him  we  have  not  succeeded  in  obtaining  special  information. 

Four  tables  will  suffice  for  these  statistics.  Both  for  the  States 
where  enlisted,  and  for  the  Nativities,  one  table  gives  the  actual 
number  of  men  below  61  inches,  recorded  at  each  age,  and  an- 
other, analogous  to  Table  XXXIV.,  shows  the  corresponding  pro- 
portional number  for  each  10  000  men  of  the  same  class. 
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TABLE    XXXV. 


Number  qf  Soldiers  hdow  61  Lichee  in  lEeightf 

by  Agee  and  States. 


As* 

Me. 

N.H. 

Vt. 

Ums. 

R.I.  It 
Conn. 

N.T. 

N.J. 

Pmbb. 

M<L 

W.Tft. 

UndttlT 

17 

21 

8 

16 

24 

166 

6 

19 

17 

11 

17 

8 

1 

4 

6 

6 

66 

— 

17 

6 

18 

86 

18 

9 

24 

29 

288 

8 

68 

17 

14 

19 

14 

11 

1 

10 

8 

128 

6 

29 

8 

20 

8 

11 

8 

7 

7 

86 

6 

11 

2 

21 

14 

10 

8 

11 

9 

121 

6 

21 

8 

22 

6 

6 

8 

10 

14 

87 

11 

22 

- 

28 

4 

6 

4 

1 

7 

79 

2 

18 

1 

24 

10 

6 

4 

11 

9 

66 

6 

8 

2 

2 

26 

8 

4 

6 

4 

8 

60 

4 

6 

- 

- 

26 

8 

2 

8 

•8 

6 

67 

8 

6 

— 

— 

27 

8 

4 

1 

4 

6 

88 

2 

8 

- 

— 

28 

1 

6 

- 

6 

6 

46 

4 

4 

- 

— 

29 

— 

- 

- 

— 

4 

21 

8 

6 

- 

— 

80 

1 

2 

1 

4 

6 

41 

1 

1 

1 

— 

81-84 

6 

6 

- 

9 

18 

117 

1 

20 

2 

— 

86ltoT«r 

11 

10 

7 

16 

9 

212 

21 

28 

•~ 

2 

Total 

188 

116 

61 

146 

169 

1646 

88 

276 

64 

89 
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TABLE    XXXV.— (Continued.^ 

Number  of  Soldiers  below  61  Inches  in  Height^ 

by  Ages  and  States* 


Afl 

18 

Ohio 

iDd. 

UL 

Mleh. 

Wli. 

Minn. 

lOWft 

Mo. 

U. 

Totals 

Undirir 

80 

45 

168 

1 

7 

6 

20 

128 

14 

764 

17 

12 

27 

12 

50 

2 

8 

10 

8 

85 

1 

263 

18 

99 

81 

187 

179 

18 

88 

18 

86 

78 

2 

1216 

19 

26 

24 

45 

89 

6 

21 

1 

11 

20 

— 

896 

20 

14 

26 

80 

88 

6 

14 

1 

9 

8 

— 

282 

21 

8 

14 

18 

27 

12 

17 

■M 

7 

18 

1 

826 

22 

12 

7 

15 

25 

6 

7 

1 

2 

18 

2 

248 

28 

8 

19 

18 

81 

8 

6 

- 

2 

10 

— 

215 

24 

4 

14 

22 

15 

— 

6 

2 

2 

8 

— 

181 

25 

18 

12 

15 

11 

4 

4 

- 

1 

12 

— 

166 

26 

4 

6 

12 

9 

6 

9 

2 

— 

8 

- 

142 

27 

4 

7 

18 

11 

8 

9 

- 

4 

4 

— 

110 

28 

2 

7 

9 

9 

8 

6 

1 

1 

4 

- 

118 

29 

1 

9 

4 

8 

7 

5 

- 

- 

2 

1 

71 

80 

4 

11 

5 

7 

4 

8 

- 

1 

8 

— 

100 

81-84 

4 

25 

19 

24 

8 

18 

8 

2 

14 

— 

290 

Iftltoiw 

18 

89 

42 

57 

16 

82 

4 

10 

82 

2 

568 

Toul 

240 

408 

• 

601 

688 

102 

206 

44 

116 

887 

28 

6445 
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TABLE    XXXVI. 

Proportional  Number  of  Short  Men  in  eat 

Age  and  State* 


Ag« 

lb. 

N.  H. 

vt. 

Hut. 

R.I.  & 
Conn. 

N.Y. 

N.J. 

Pcnn. 

Md. 

W.Ta. 

UndmrlT 

2152 

2442 

1856 

2500 

2857 

2276 

2278 

460 

8400 

1170 

17 

224 

110 

256 

897 

414 

408 

— 

128 

682 

41 

18 

87 

41 

22 

45 

64 

114 

81 

58 

166 

41 

19 

82 

56 

5 

27 

26 

82 

89 

41 

44 

6 

20 

28 

60 

18 

25 

27 

78 

41 

18 

85 

8 

21 

26 

81 

29 

21 

21 

68 

81 

88 

48 

84 

22 

14 

22 

18 

82 

42 

66 

62 

46 

— 

8 

28 

14 

88 

28 

4 

25 

78 

14 

48 

20 

10 

24 

41 

45 

84 

55 

41 

61 

48 

28 

56 

25 

25 

14 

81 

51 

24 

40 

78 

89 

21 

— 

- 

26 

16 

20 

85 

52 

85 

79 

84 

18 

- 

- 

27 

18 

42 

18 

80 

84 

51 

26 

12 

- 

- 

28 

6 

50 

- 

48 

87 

69 

51 

16 

- 

- 

29 

— 

— 

- 

- 

85 

47 

58 

82 

- 

80 

8 

27 

19 

86 

40 

79 

16 

5 

61 

81-84 

17 

27 

— 

82 

40 

81 

6 

84 

41 

^ 

85ltoTer 

16 

29 

22 

81 

15 

71 

82 

22 

*" 

8 

Total 

' 

26 

48 

25 

85 

41 

87 

47 

85 

74 

22 
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TABLE    XXXYI.  —  COontinued.^ 

Proportional  Number  of  Short  Men  in  each  10  000  of  $ame 

Age  and  Stale* 


Af« 

Hj. 

Ohio 

Ind. 

lU. 

MIeh. 

Wli. 

lOnn. 

lOWft 

Mo. 

lA. 

Totab 

Uad«17 

908 

1619 

1667 

1810 

84 

288 

811 

1316 

2864 

6888 

1687 

17 

461 

288 

189 

198 

80 

166 

621 

208 

476 

833 

248 

18 

217 

41 

86 

62 

67 

48 

160 

62 

100 

164 

72 

19 

119 

26 

48 

24 

81 

61 

81 

48 

49 

— 

43 

20 

68 

82 

82 

26 

29 

47 

89 

66 

21 

- 

87 

21 

46 

18 

18 

18 

72 

46 

— 

32 

40 

83 

83 

22 

74 

11 

19 

19 

47 

26 

32 

18 

86 

146 

84 

22 

68 

88 

19 

27 

24 

24 

- 

16 

80 

- 

84 

24 

88 

28 

87 

16 

- 

26 

78 

17 

11 

- 

88 

26 

127 

28 

81 

12 

44 

20 

— 

9 

43 

- 

86 

26 

46 

16 

28 

12 

67 

60 

91 

— 

32 

- 

84 

27 

66 

20 

86 

17 

41 

60 

— 

41 

20 

- 

29 

28 

27 

19 

28 

14 

88 

83 

37 

11 

19 

- 

80 

29 

20 

88 

14 

17 

108 

86 

- 

- 

14 

98 

26 

80 

62 

87 

17 

18 

60 

19 

— 

13 

42 

- 

83 

81-84 

80 

29 

23 

18 

42 

87 

88 

9 

29 

— 

36 

IftltOfW 

48 

26 

80 

24 

40 

80 

27 

23 

34 

29 

36 

Total 

100 

88 

42 

86 

44 

40 

66 

39 

67 

89 

49 

174 
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TABLE    XXXVn. 

Number  of  Soldiers  below  61  Inches  in  Height^ 
by  Ages  and  Nativities. 


Afa 

Kdc. 

N.T., 

N.J., 

and 

Penn. 

Ohio 
and  In- 
diana 

Mich., 
WUc., 

and 

lU. 

Slavv 

StatMDOt 

inclading 

FaodGa 

Ken. 

and 

Tenn. 

Free 

StatMW. 

ofMln. 

Biv«r 

SUve 
StatoM  W. 

OfMiM. 

Birer 

Britiah 

ProT. 

ezcl.  of 

Und«17 

89 

217 

181 

77 

88 

28 

15 

51 

2 

17 

18 

69 

44 

24 

9 

25 

7 

16 

- 

18 

97 

816 

264 

115 

56 

94 

22 

42 

7 

19 

85 

110 

68 

27 

9 

29 

5 

7 

8 

20 

27 

69 

65 

19 

7 

11 

1 

4 

2 

21 

29 

100 

88 

16 

18 

10 

2 

11 

6 

22 

24 

66 

23 

15 

8 

18 

1 

6 

1 

28 

16 

61 

29 

14 

7 

18 

- 

2 

2 

24 

23 

88 

21 

8 

6 

8 

- 

2 

8 

26 

16 

87 

24 

6 

6 

10 

- 

2 

— 

26 

12 

46 

18 

4 

2 

6 

1 

- 

1 

27 

11 

21 

18 

6 

2 

8 

- 

— 

- 

28 

9 

81 

18 

1 

8 

1 

- 

- 

2 

29 

2 

24 

7 

2 

1 

1 

- 

1 

- 

80 

9 

20 

15 

1 

4 

1 

— 

— 

81-84 

25 

77 

25 

4 

10 

9 

1 

2 

1 

86&0T«r 
Total 

36 

179 

52 

4 

12 

11 

— 

1 

2 

477 

1480 

880 

841 

183 

268 

55 

147 

82 
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TABLE   XXXVn.— (ClmtinMei.) 

Hiunber  of  Soldiers  below  61  JSwhes  in  Height^ 
by  Age  and  Nativity. 


Afa 

IBI^. 

Boott. 

ITO- 

laad 

Fnnee, 
•to. 

Oonn. 

Seand. 

S|Mln, 
•to. 

VOmoA. 

ToCia 

UnterlT 

6 

20 

2 

24 

6 

59 

8 

^ 

6 

764 

17 

8 

11 

— 

11 

1 

21 

1 

1 

2 

268 

18 

88 

80 

8 

49 

8 

80 

- 

1 

9 

1216 

19 

16 

18 

5 

20 

8 

48 

- 

1 

8 

896 

20 

9 

10 

5 

17 

8 

40 

- 

1 

2 

282 

21 

18 

18 

1 

28 

2 

88 

1 

2 

2 

825 

22 

10 

11 

4 

27 

2 

87 

1 

2 

2 

248 

2S 

9 

12 

2 

16 

8 

26 

1 

- 

2 

215 

24 

8 

14 

2 

8 

5 

82 

1 

2 

5 

181 

25 

8 

8 

- 

17 

2 

26 

— 

— 

6 

166 

26 

9 

6 

1 

9 

2 

25 

4 

- 

2 

142 

27 

2 

4 

1 

18 

1 

25 

— 

— 

4 

110 

28 

8 

8 

— 

14 

8 

29 

1 

— 

- 

118 

29 

8 

8 

2 

4 

4 

16 

— 

— 

1 

71 

SO 

4' 

4 

8 

17 

8 

18 

1 

— 

- 

100 

81  84 

4 

15 

4 

86 

9 

57 

2 

- 

9 

290 

So  It  oTtr 

21 

26 

10 

61 

18 

120 

6 

1 

8 

568 

Total 

155 

208 

46 

871 

65 

687 

22 

11 

68 

5  445 
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TABLE    XXXVm. 

Prii/poriiimal  Nwnber  of  Short  Men  in  each  10  000,  of  same 

Age  and  Nativity. 


Af« 

Sng. 

N.Y., 

N.J., 

and 

Penn. 

Ohio 
and  In- 
diana 

MIeh., 

WlBO., 

and 
111. 

SUt« 

State*  not 

inelading 

VandGt 

Ken. 

and 

Tonn. 

Pree 
State*  W. 

CfMiM. 

Btver 

Slave 
Statee  W. 

OfMlflB. 

Birer 

Bfltidi 

ProT. 

ezcl.  of 

Canada 

nnd«17 

2  055 

1446 

1856 

869 

1765 

1050 

2  419 

2  217 

2  857 

17 

222 

199 

188 

186 

204 

568 

551 

447 

— 

18 

88 

76 

59 

68 

90 

124 

126 

98 

129 

19 

27 

48 

80 

80 

26 

77 

97 

88 

71 

20 

27 

88 

80 

28 

25 

82 

27 

28 

58 

21 

20 

40 

17 

22 

88 

28 

55 

59 

69 

22 

24 

88 

16 

28 

11 

42 

51 

46 

17 

28 

19 

40 

22 

84 

28 

46 

- 

20 

41 

24 

88 

29 

19 

22 

29 

82 

- 

28 

74 

25 

24 

88 

26 

19 

82 

46 

- 

80 

— 

26 

22 

44 

16 

19 

12 

81 

294 

— 

87 

27 

22 

28 

25 

81 

14 

18 

- 

k 

— 

28 

18 

85 

18 

7 

20 

6 

- 

80 

29 

5 

85 

14 

20 

9 

8 

- 

43 

— 

80 

24 

29 

29 

10 

84 

7 

- 

— 

81-84 

28 

87 

18 

18 

28 

22 

454 

87 

22 

85ltof«r 
Total 

16 

44 

26 

17 

14 

12 

— 

15 

27 

81 

54 

88 

48 

41 

58 

144 

86 

61 
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TABLE    XXXVm.  — (Omemtiei.) 

Proportional  Number  of  Short  Men  in  each  10  000  of  same 

Age  and  Nativity. 


Afl 

Guw- 

■ngl. 

Rood. 

In- 

Und 

FnDM, 
etc. 

Gttmi 

8«MMl. 

S|»in, 
etc. 

WmM. 

Total 

I7iid«17 

789 

2  532 

2000 

2  857 

4000 

8  242 

2  808 

_ 

4000 

1637 

17 

149 

664 

- 

688 

566 

687 

283 

2000 

466 

248 

18 

69 

184 

62 

118 

90 

145 

- 

200 

136 

72 

19 

51 

76 

151 

44 

118 

101 

- 

256 

158 

48 

20 

39 

60 

152 

41 

107 

95 

- 

164 

48 

87 

21 

48 

68 

21 

87 

47 

69 

20 

202 

29 

88 

22 

36 

51 

90 

42 

61 

76 

22 

179 

82 

84 

2S 

42 

66 

51 

81 

91 

68 

29 

- 

88 

84 

24 

18 

86 

56 

18 

131 

78 

25 

828 

101 

88 

25 

56 

56 

- 

86 

64 

60 

— 

- 

114 

86 

26 

71 

60 

80 

24 

64 

61 

135 

- 

44 

84 

27 

19 

84 

88 

86 

87 

70 

— 

- 

103 

29 

28 

27 

24 

- 

85 

85 

78 

82 

- 

- 

80 

29 

40 

88 

76 

17 

140 

51 

- 

- 

86 

26 

80 

52 

87 

95 

46 

104 

50 

86 

- 

- 

83 

81-84 

21 

62 

49 

47 

108 

54 

30 

- 

86 

36 

85&ofier 

58 

48 

57 

87 

75 

64 

42 

125 

89 

86 

Toud 

49 

69 

61 

45 

96 

77 

82 

128 

71 

49 

12 
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The  extent  to  which  mean  statures,  computed  directly  from 
data,  military  or  otherwise,  from  which  all  cases  below  a  given 
limit  have  been  excluded,  are  affected  by  such  restriction  of  the 
frindamental  data,  may  be  estimated  from  the  statistics  here  pre- 
sented. By  far  the  greater  portion  of  the  materials  available  for 
determining  or  comparing  the  statures  of  different  people  or  races 
are  derived  from  military  records,  and  a  neglect  of  proper  regard 
to  the  conditions  under  which  the  statistics  are  collected,  may 
easily  result  in  error  as  gross  and  as  absurd  as  that  occasioned* by 
the  failure  to  record  that  an  inch  or  more  of  the  registei*ed  height 
of  Encrlisli  and  Scottish  students  was  the  handiwork  of  the  shoe- 
maker,  who  had  thus  succeeded  in  adding  at  least  a  part  of  a 
cubit  to  their  stature. 

Similar  to  these  precautions  is  the  other  one,  regarding  the 
needfulness  of  which  these  researches  will  leave  no  room  for 
doubt,  that  only  persons  of  the  same  age,  or  of  fiill  stature,  be  com- 
pared with  each  other,  in  determining  differences  due  to  race,  or 
nation,  or  class.  The  mean  age  corresponding  to  a  given  stature 
is  also  a  very  false  guide  unless  the  limits  of  age  be  quite  narrow, 
or  unless  those  ages  only  be  taken  into  account,  which  may  afford 
guaranty  of  an  approximate  attainment  of  the  iull  stature. 
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As  these  pages  are  passing  through  the  press,  the  author  has  suc- 
ceeded in  obtaining,  through  the  kindness  of  his  friends  Dr.  S.  Weir 
Mitchell  and  Dr.  John  H.  Packard,  of  Philadelphia,  a  copy  of  the  Ri- 
cueil  de  Memoires  de  Medecine^  de  Chirwgie  et  de  Pharmacie  Milttaires, 
for  March  and  July  1863,  forming  parts  of  Vols.  IX.  and  X.,  and  con- 
taining Boudin*s  learned  and  valuable  memoir,  **  Etudes  ethnologiques 
$ur  la  taille  et  le  poids  de  thomme  chez  divers  peuples  ** :  a  memoir, 
without  some  reference  to  which  the  present  chapter  would  be  incom- 
plete, yet  which  sundry  efforts  had  previously  failed  to  procure.  Since 
it  is  too  late  to  incorporate  any  of  the  results  of  M.  Boudin's  researches 
in  the  body  of  the  chapter,  it  may  not  be  regarded  as  inappropriate,  to 
devote  a  few  paragraphs,  in  the  form  of  supplementary  notes,  to  such 
of  the  new  materials  which  he  has  given,  as  have  an  especial  bearing 
upon  the  results  of  our  own  inquiries. 

§  3.  Heights  by  Nativities.  —  The  mean  .stature  of  French  conscripts, 
from  1818  to  1828  inclusive,  is  stated  to  have  been  165.7  centimeters 
(65.24  inches),  their  mean  age  being  20|  years,  and  the  limit  of  stature 
157  centimeters  (61.81  inches).  And  from  the  other  data  here  given 
Mr.  Elliott  finds  ^  the  mean  stature  of  the  conscripts  from  1831  to  1862 
to  be  165.5  centims.  (65.16  inches),  the  mean  age  remaining  the  same, 
but  the  minimum  of  stature  having  been  reduced  to  156  centimeters. 

Our  statistics  (Tables  VI.,  VIII.)  have  shown  that  for  the  natives  of 
France,  Belgium,  etc.,  aged  20  at  last  birthday,  who  enlisted  in  our 
army,  the  mean  height  was  66.24  inches,  or  168.24  centimeters,  being 
greater  by  1.08  inches,  or  2.74  centimeters,  than  that  found  in  France. 

It  is  true  that  the  Belgians  and  Swiss  have  been  aggregated  with  the 
French  in  constructing  our  table,  but  the  French  form  much  the  largest 
proportion,  while  their  combination  with  Belgians  would  tend  to  decrease 
the  resultant  mean,  inasmuch  as  the  Belgian  stature  is  less  than  the 
French.^ 

From  these  facts  the  inference  appears  legitimate  that  the  mean 
stature  of  the  natives  of  France  who  enlisted  in  the  American  army 
during  their  twenty-first  year  was  nearly  three  centimeters  greater  than 

1  MUiL  Stat,  of  U.  8.  A,,  Berlin,  1863,  p.  16.        >  Becueil  de  Mimoirtt,  etc,  X.  97-31. 
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that  of  the  conscripts  of  the  same  age  in  their  native  country,  notwith- 
standing that  all  below  the  stature  of  156  centimeters  were  rejected  in 
France,  while  no  such  rejections  were  made  in  this  country.  Thus  we 
are  again  led  to  the  conclusion,  which  so  many  other  considerations 
have  forced  upon  us,  that  the  natives  of  European  countries  who  en- 
listed in  America  were  on  the  average  taller  than  those  who  enlisted 
at  home ;  just  as  the  mean  height  of  men  bom  in  Massachusetts  and 
enlisting  in  Indiana  was  found  greater  than  that  of  Massachusetts  men 
who  enlisted  in  their  native  State.^ 

The  statistics  of  relative  stature  of  Irish,  English,  and  French,  quoted 
fix>m  Marshall,'  and  derived  from  the  official  documents  of  the  recruit- 
ing offices,  have  afforded  results  so  widely  at  variance  with  those  de- 
duced from  our  own  materials,  that  some  little  investigation  has  seemed, 
well  bestowed  in  eliciting  the  sources  of  discrepancy. 

From  our  Table  VI.  it  will  be  seen  that  among  our  soldiers  the  stat- 
ure of  natives  of  Ireland  somewhat  exceeded  that  of  natives  of  Eng- 
land, at  nearly  every  age.'  Yet  the  statistics  of  recruits  to  the  British 
army  in  1860,  as  given  in  the  official  documents  cited  ^  indicate  the  re- 
verse, provided  we  assume  that  those  who  enlisted  in  England  were  all 
English,  and  those  who  enlisted  in  Ireland  all  Irish. 

We  have  in  our  Table  V.  an  assortment  by  Age  and  Stature  of  the 
Irish-bom  soldiers  in  the  American  army  ;  and  an  easy  means  is  thus 
afibrded  for  collating  our  results  directly  with  the  British  official  statis- 
tics. These  are  given  in  columns  2,  3,  and  4  of  the  subjoined  table, 
and  show  the  relative  number  of  men  at  each  stature  enlisting  in  Ire- 
land, England,  and  Scotland.  The  fiflh  column  gives  the  actual  num- 
ber oS  Irish  enlisting  in  the  American  army,  whose  heights  and  ages  we 
possess ;  while  the  sixth  gives  the  relative  number  of  those  exceeding 
64  inches  in  stature,  and  is  directiy  comparable  with  the  column  of 
Irish  recruits  to  the  British  army. 

1  See  Tables  Xn.  to  XY. 

•  Military  ARsceUtm^j  —  a  Eutory  of  the  Reendtmg  cf  tke  Army^  etc.   London,  1846. 

*  Similar  results  were  afforded  by  Prof.  Forbas's  meararei  of  atndents  given  in  tke  Lcmd. 
md  Ei,  PhSL  Mag.  X.  200. 

4  J2tfoiMtf  d^  ir^moirei,  etc,  IX.  191,  S. 
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TABLE    XXXIX. 

Compixrative  Distribution  of  IrxA  Scldiertj 

by  Stature. 


Hiigfal 

British  Becnilts,  1860 

Irish  in  U.  8.  Anny 

BogUih 

Seoteli 

IriA 

Antnal 

Btklhv 

inehM 

B«low64 

64-65 

65  66 

66  67 
67-68 

68  69 

69  70 
70-71 
71-72 
tthontt 

Total 

2  458 

2  276 

1995 

1868 

845 

519 

820 

159 

60 

2  475 

2  026 

1785 

1897 

1088 

571 

872 

176 

115 

8  235 

2  288 

1622 

1198 

852 

478 

260 

89 

28 

7960 

8448 

12  880 

14  058 

18  792 

11080 

7  886 

4  478 

2196 

1855 

1124 

1647 

1870 

1835 

1474 

983 

595 

292 

180 

10  000 

10  000 

10  000 

88128 

10  000 

An  instant's  comparison  of  the  relative  number  of  Irish  of  any  given 
stature,  in  the  British  and  American  armies,  will  sufiSce  to  show  the  un- 
eertiMnty  of  any  deductions  which  do  not  account  for  the  totally  different 
dbtribution  of  the  numbers,  or  at  least  eliminate  its  influence  upon  the 
mean  stature.  An  adequate  explanation  of  this  diversity  is  afforded  by 
Table  XL.,  which  shows  the  enormous  difference  of  the  distribution  by 
age,  in  the  two  armies.  The  2d  and  3d  columns  exhibit  the  actual  nunn 
ber  of  Irish,  at  each  age,  recorded  in  our  own  army,  both  before  and 
after  excluding  those  whose  stature  wais  below  64  inches ;  while  the  4th, 
which  is  formed  like  the  5th,  and  is  comparable  with  it,  is  obtained  from 
the  preceding  one,  by  reducing  the  numbers  to  decimals  of  their  totaL 
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TABLE    XL. 

Comparative  Distribution  of  Irish  Soldiers^ 

hy  Age. 


Ag«k«t 
UrthdAj 

In  the  United  States  Annj 

Britiah  Reerniti 
BeUtive 

Total 

Exeladiog  all  below  64  in. 

Actual 

ReUtiTe 

Below  17 
17 
18 
19 
20 
21 
22 
28 
24 
25  fc  upward 

Total 

1 

84 

187 

4  345 

4  519 

4  095 
7  550 
6  445 

5  235 
4  360 

46  308 

86 

124 

8  393 

3  818 
8  609 
6  819 
5  884 

4  788 
4  007 

42  690 

5 
17 
451 
508 
480 
907 
783 
637 
533 
5679 

101 

433 

2  501 

1288 

1272 

848 

756 

534 

580 

1692 

83128 

75168 

10  000 

10  000 

It  will  thus  be  seen  that,  while  nearly  56  per  cent  of  the  Irish  in  the 
American  army  were  above  the  age  of  25  years,  about  an  equal  propor- 
tion of  the  British  recruits  with  whom  they  are  compared  had  not  at- 
tained their  21st  year.  In  the  absence  of  other  information,  we  natu- 
rally assume  that  the  distribution  of  the  Irish  by  age  was  the  same  as 
that  of  the  English  and  Scotch  recruits,  and  we  need  no  farther  infor- 
mation to  account  for  the  wide  diversity  in  the  distribution  by  stature  of 
the  Irish  in  the  two  armies. 

If  now  we  may  suppose,  what  the  numbers  in  Table  XXXIX.  cer- 
tainly suggest,  that  the  Irish  recruits  to  the  British  army  were  in  general 
younger  than  the  English  recruits,  the  preceding  argument  is  rendered 
yet  stronger,  while  an  explanation  is  afforded  of  the  discordant  infer- 
ences regarding  the  relative  stature  of  English  and  Irish,  as  drawn  from 
the  American  and  the  British  statistics. 

Considering  next  the  difference  in  stature  between  the  English  and 
French  armies,  the  numbers  given  by  Marshall,  page  89,  and  cited '  by 
Boudin,  would  indicate  the  enormous  difference  of  about  five  inches,  or 
12  centimeters.  This  b  quoted  as  an  illustration  of  ^'  how  far  the  stat- 
ure is  independent  of  welfare  or  misery,  and  how  strictly  on  the  other 

1  Rieudl  de  Mimoiru^  etc,  IX.  p.  181. 
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hand  it  is  subordinated  to  the  race  ;  in  other  words,  how  great  a  part  is 
phtyed  by  hereditary  transmission." 

In  the  table  alluded  to,  only  four  men  in  each  1000  of  the  British 
army  are  given  as  below  the  height  of  66  inches,  indicating  that  the 
troops  were  recruited  with  this  stature  as  the  minimum  limit;  while 
in  the  French  army,  735  in  each  thousand  were  below  this  limit,  and 
the  distribution  of  only  265  remains  for  comparison  with  that  of  996 
British  soldiers.  Add  to  this  that  the  French  conscripts  are  taken  at 
the  age  of  20  years,  while  nearly  one  half  of  the  British  recruits  ap- 
pear to  have  been  older,  and  22|  per  cent  of  them  were  more  than  24 
years  old.  Moreover  this  exhibit  is  totally  contradicted  by  the  tables 
of  stature  subsequently  given  for  the  French  army,^  and  the  British  re- 
cruits in  1860.^  Whether  the  former  gives  the  actual  stature  at  the  time 
or  the  stature  at  enlistment  of  tlie  men  then  in  the  army  is  not  c^ear. 
On  the  former  supposition,  it  would  be  improper  to  compare  the  actual 
statures  of  the  army  with  those  of  the  British  recruits  at  the  time  of 
enlistment ;  but,  on  the  other  hand,  the  minimum  stature  admitted  was 
156  centimeters  in  the  one  case,  and  64  inches,  or  more  than  162^  cen- 
'  timeters,  on  the  other.  Yet  notwithstanding  these  serious  obstacles  to  a 
fair  comparison,  we  find  that  in  the  assortment  by  inches  of  stature,  the 
largest  group  is  between  64  and  65  inches  for  the  soldiers  of  each  nation. 

The  attempt  to  deduce  any  results  of  value  from  a  comparison  of  data 
obtained  under  such  exceedingly  different  circumstances  is  simply  pre- 
posterous, and  no  better  illustrations  than  those  here  considered  can  be 
found  of  the  erroneous  inferences  to  which  the  statistical  investigator 
may  conduct  the  incautious  student  It  was  from  the  consideration  of 
inferences  drawn  from  the  collocation  of  such  incongruous  data  that 
Bischoff,  in  a  publication  '  which,  like  that  of  Boudin,  has  just  been  re- 
ceived, was  led  to  say,  **  I  have  arrived  at  the  conviction  that  the  mate- 
rials, which  the  statbtics  of  recruiting  apparently  afford  on  the  grandest 
scale,  for  estimating  the  condition  of  a  people  as  regards  development 
and  health,  and  for  comparing  it  with  others,  are  practically  as  good  as 
useless,  and  have  consequently  already  led  to  many  false  deductions." 

§  5.  Ftdl  Statures,  —  Mr.  Boudin  arrives  at  the  same  result  to  which 
we  have  been  led  in  the  present  investigation,  namely,  that  the  influ- 
ences of  comfort  or  deprivation  upon  the  stature  of  a  commimity  are  by 
no  means  so  controlling  as  Villerme,  and  others  following  him,  have 
supposed,  and  that  the  race,  or  stock,  is  a  much  more  potent  element  in 
determining  the  stature.  But  his  estimate  of  the  effect  of  local  influ- 
ences acting  upon  the  individual  during  the  period  of  his  growth,  is 
▼ery  far  below  that  which  the  present  investigations  seem  to  render  in- 
disputable.^ 

1  Recueilde  Memoires,  etc.  IX.  p.  184.  *  Ihid^  p.  191. 

*  BischoiT,  Uthtr  die  BrautkbarkeU  der  verdffentUchten  RetuUaU  de»  Becrutinmg$  (re- 
9dtafUs,  etc,  Munich,  1867,  p.  10.  <  See  pages  126, 137. 
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f  7.  Stature  of  other  Races  of  Men,  —  Mr.  Boudin  quotes  ^  firom 
Pauw '  the  mean  stature  of  the  Esquimaux  as  130  centimeters,  and  from 
the  ^  Foreign  Quarterly  Review  ^  '  (as  cited  by  Marshall),  the  mean  stat- 
ure and  weight  of  two  Sepoy  regiments.  For  the  stature  of  these  the 
mean  value  is^  173.3  for  the  Bengal,  and  168.2  for  the  Madras,  native 
infantry;  but  as  66  inches  (167.6  centimeters)  was  the  established  min- 
imum stature,  the  result  has  an  anthropological  value  only  so  far  as  it 
manifests  the  difference  of  stature  between  the  native  populations  of 
Bengal  and  Madras. 

§  8.  Extremes  of  Stature,  —  In  a  very  elaborate  discussion  '  of  the 
geographical  distribution  in  France  of  exceptionally  tall  men,  with  a 
historical  and  ethnical  investigation  as  to  the  races  from  which  the 
present  population  of  the  several  districts  is  derived,  Mr.  Boudin  finds 
new  ground  for  the  conviction  that  the  differences  of  stature  observable 
in  different  localities  are  to  be  attributed  to  ethnological  in  a  higher 
degree  than  to  physiological  influences. 

Thus  the  recruits  of  minimum  stature  are  *  from  three  to  four  times 
more  numerous  in  Brittany  than  Normandy ;  in  three  departments  of 
Franche-Comt^  the  proportion  of  stature  above  1732  millimeters  is  found  ' 
to  be  more  than  three  times  greater  than  in  three  other  contiguous  de- 
partments, nearly  adjacent  to  the  former.  There  were,  according  to  the 
statistics  of  1836-40  inclusive,  only  18  departments  in  which  were 
found  men  surpassing  189.5  centimeters  in  stature  (74.61  inches),  the 
number  of  these  amounting  on  the  average  to  3}  in  each  10  000  re- 
cruits, although  the  proportion  was  16  in  10  000  for  the  department  of 
Yosges;  while  statures  surpassing  192.2  (75.67  inches)  occurred^  in 
only  5  departments ;  the  average  proportion  in  these  being  3}  in  10  000, 
but  in  Yosges  alone  twice  this  number. 

The  departments  which  afford  the  largest  number  of  exceptionally 
tall  men  are  not  necessarily  the  same  as  those  in  which  the  number  ex- 
ceeding the  average  stature  was  a  maximum.  In  the  latter  class  Doubs 
takes  the  lead,  in  the  former  Yosges.  These  districts  are  on  the  slopes 
of  the  Jura. 

In  Belgium  and  Prussia  similar  inferences  are  deducible.  Thus  the 
Belgian  military  statistics  of  the  ten  years  1840-50  show  the  exemp- 
tions for  insufficient  stature  in  eastern  Flanders  and  in  Namur  to  be  in 
the  proportion  of  187  to  56.  And  the  Prussian  statistics  of  the  decade 
preceding  show  the  ratio  of  similar  exemption  in  Silesia  to  be  4^  times 
greater  than  in  Westphalia. 

These  facts  are  thoroughly  analogous  to  those  elicited  in  our  own  in- 
vestigations ;  but  the  effect  of  geographical,  or  rather  of  local,  influ- 
ences upon  the  stature  may  be  regarded  as  demonstrated  by  our  statis* 
tics,  quite  as  thoroughly  as  is  that  of  race  or  stock. 

^  IX.  p.  908.  s  Beekerchet  Phikmopkiquu  tur  U»  Americaing^  I.  259. 

i  XXXIU.  897.  «  Page  198.  «  X.  12-81.  •  X.  15.  f  X.  16 


CHAPTER  VI. 

COMPLEXIONS:  COLOR  OF  HAIR  AND  EYES. 

1.  Available  Records. 

In  the  early  part  of  the  war  there  was,  as  has  been  ak^ady 
stated,  a  very  large  number  of  soldiers  for  whom  no  descriptive 
muster-rolls  were  made  out  in  such  a  form  as  to  indicate  any  of 
their  physical  characteristics.  And  when  subsequently  the  statures 
were  recorded,  these  were  not  always  accompanied  by  records  of 
complexion,  color  of  eyes,  or  color  of  hair,  imtil  an  advanced  stage 
of  the  war. 

The  records  of  these  physical  characteristics  are,  however,  too 
copious  not  to  prove  instructive  to  the  anthropologist,  and  perhaps 
may  prove  serviceable  for  the  investigation  of  problems  yet  un- 
solved, besides  possessing  much  value  as  a  basis  for  a  physical 
knowledge  of  our  nation.  The  clerks  who  were  stationed  at  the 
several  State  capitals  were  therefore  instructed  to  tabulate  these 
descriptions,  so  far  as  could  well  be  done  without  incurring  too 
great  expense,  or  neglecting  the  collection  of  other  statistics  which 
were  regarded  as  more  important. 

In  gathering  these  data  no  attempt  was  made  at  an  exhaustive 
collection,  such  as  was  desired  for  the  nativities  and  the  statures ; 
but  it  was  simply  proposed  to  tabulate  a  number  sufficiently  large 
to  afford  the  means  for  a  near  estimate  of  the  proportions  of  the 
different  classes,  and  of  the  manner  and  degree  with  which  they 
vary  for  different  races  and  in  different  regions.  In  this  way  the 
statistics  have  been  collected  for  about  668  000  men,  of  whom  the 
complexions,  color  of  hair,  and  color  of  eyes  are  classified  in  the 
tables  here  given. 

The  volunteers  proper  are  kept  distinct  from  the  recruits,  the 
former  term  being  used,  as  in  the  discussion  of  their  ages,  to  desig- 
nate the  original  members  of  the  several  State  organizations,  while 
the  latter  includes  all  who  subsequently  joined  these  organizations. 
The  numbers  of  the  two  classes  were  not  far  from  equal ;  but  it 
is  to  be  remarked  that  for  the  reasons  already  stated,  the  earlier 
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volunteers  are  not  included  in  our  statisUcs  ;  while  of  the  recmits 
the  omissions  are  generally  of  the  later  ones,  inasmuch  as  t\n 
clerks  in  transcribing  usually  followed  the  order  in  which  the  de- 
scriptions were  recorded,  and  ceased  collecting  when  the  numbei 
transcribed  seemed  adequate  for  the  puqmses  in  view. 

Tlie  results  of  these  researches  are  presented  in  two  modes 
first,  according  to  the  States  by  which  the  troops  were  furnished, 
and  secondly,  according  to  the  nativity  of  the  men,  without  refer' 
ence  to  the  State  of  enlistment.  The  assortment  by  nativities  i: 
identical  with  that  employed  for  the  investigation  of  statures,  there 
being  eighteen  classes  for  white  soldiers. 

2.   Color  of  Eair. 

TABLE     I. 

Color  of  Smr,     Original  Voluntea-g, 
btf  Slatei. 


S...K=™. 

Biick 

Duk 

.™, 

Ll(tal 

Budr 

». 

Orv 

Totdi 

Mune     .     .     . 

BITB 

13  852 

11661 

6  189 

1166 

208 

602 

89  291 

2178 

3  371 

7291 

4  224 

754 

16! 

124 

18111 

Vermont     .    . 

1995 

2  284 

5  351 

2  420 

46S 

I0( 

HI 

12  70S 

MuDU^UHtU  . 

2  114 

466C 

6621 

4  644 

Sl( 

13! 

10! 

18  687 

2306 

8  727 

57H 

SS92 

71S 

18! 

27E 

16  466 

a  . 

8  263 

6  968 

5H4 

S481 

1316 

762 

27S 

26  976 

Went  Viig 

nia 

2  412 

4  234 

1981 

4  447 

567 

494 

141 

I4  2S1 

Km  lucky 

2202 

4884 

lOTf 

6  18B 

45C 

504 

100 

13  909 

Ohio  .    . 

8  835 

IS  392 

12  78C 

IS  190 

2I7{1 

2  67( 

S2S 

57  269 

Indiana  . 

8197 

18  166 

8  428 

17  347 

2  077 

3  426 

6I( 

58159 

Ulinoia   . 

10170 

IB  722 

15  864 

19S48 

2  120 

3  706 

688 

67  618 

1078 

1829 

3  347 

2  086 

274 

291 

54 

8  958 

Wiscon.in 

3  918 

4  812 

12  461 

7  622 

1103 

24C 

267 

30  428 

Iowa  .    . 

2  491 

3  212 

4  051 

2  954 

591 

let 

452 

13  936 

Missouri 

4  341 

6390 

6992 

8S29 

2  256 

363 

442 

29  333 

Total  .    .    . 

61673 

110  349 

109  611 

109  407 

16590 

18  306 

4  382 

425  318 

COMPLEXIONS:   COLOR  OF  HAIR  AND  EYES. 
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TABLE    IL 

Cohr  of  Hair. 
Hecruits^  by  States, 


state  of  XnUstment 

Black 

Dark 

BrowD 

Ught 

8and7 

Bed 

Oraj 

Totals 

Maine     .    .    . 

2  591 

4  742 

8130 

3  085 

492 

162 

131 

19  888 

New  Hampshire 

1430 

570 

5  487 

866 

267 

66 

75 

8  761 

Vennont     .    . 

1304 

1566 

8  945 

1535 

340 

63 

41 

8  794 

Massachusetts . 

2  797 

5  730 

10  374 

5  047 

741 

382 

284 

25  355 

Connecticut     . 

1943 

2  937 

7  672 

2  096 

543 

206 

191 

15  588 

New  York  .    . 

5  985 

11655 

22  264 

9  269 

1718 

650 

612 

52158 

PennsyWania  . 

5  376 

14  406 

13  900 

9  352 

1866 

1241 

376 

46  517 

West  Virginia 

484 

1053 

219 

870 

71 

67 

21 

2  785 

Kentucky    .    . 

701 

1937 

365 

2  294 

188 

205 

23 

5  713 

Ohio  .... 

875 

1872 

1975 

1900 

232 

266 

39 

7159 

Indiana  .    .    . 

671 

2  052 

1178 

1498 

271 

309 

51 

6  025 

Illinois    .    .    . 

244 

444 

748 

441 

43 

67 

21 

2  008 

Michigan    .    . 

1832 

3  745 

8  396 

3  757 

556 

491 

84 

18  861 

Wisconsin  .    . 

2  560 

2  610 

8  766 

4  169 

647 

114 

156 

19  022 

Iowa  .... 

644 

1  127 

1327 

993 

244 

51 

40 

4  426 

Missouri      .    . 
Total  .    .    . 

68 

131 

149 

154 

34 

3 

3 

542 

29  505 

56  577 

94  890 

47  326 

8  253 

4  343 

2  148 

243  042 
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TABLE   III. 

Cohr  of  Hair. 
U.  S.  Soldiers,  by  States, 


state  of  EoUftment 

Black 

Bark 

Brown 

Ufht 

Bandj 

Bad 

Gf»7 

Totals. 

Maine     .    .    . 

8  769 

18  094 

19  811 

9  274 

1678 

865 

683 

58  624 

New  Hampshire 

8  608 

8  941 

12  784 

5  090 

1021 

229 

199 

26872 

Yermont     .    . 

8299 

8800 

9  296 

8  955 

829 

168 

153 

21600 

liIaMachusetts . 

4911 

10  286 

16  995 

9  691 

1257 

515 

887 

44  042 

Connecticut 

4  249 

6  664 

18  888 

5688 

1256 
1718 

339 

469 

82  058 

New  York  .    . 

5  985 

11655 

22  264 

9  269 

650 

612 

52158 

Pennavlvania  . 

86S9 

28  874 

19  864 

14  783 

3  182 

2  003 

648 

72  498 

Wcat  Virginia 

2  896 

5  287 

2  200 

5  317 

638 

561 

168 

17067 

Kentucky    .    . 

2  908 

6  321 

1441 

7  479 

646 

709 

123 

19  622 

Ohio  .... 

9  710 

17  264 

14  755 

17  090 

2  402 

2  845 

362 

64  428 

Indiana  .    .    . 

8  868 

20  218 

9  602 

18  845 

2  348 

3  734 

569 

64  184 

niinoifl    .    .    . 

10  414 

16166 

16  612 

19  989 

2  163 

8  773 

709 

69  826 

Biichigan    .    . 

2  905 

5  574 

11748 

5  842 

830 

782 

138 

27  814 

Wisconsin  .    . 

6  478 

7  422 

21227 

11791 

1750 

354 

423 

49  445 

Iowa  .... 

3  135 

4  839 

5  878 

8  947 

835 

236 

492 

18  362 

Missouri     .    . 
Total  .    .    . 

4  409 

6  521 

7141 
204  501 

8  683 

2  290 

386 

445 

29  875 

91178 

166  926 

156  783 

24  843 

17  649 

6  530 

668  860 

COMPLkziONS :  COLOR  OF  HAIB  AND  EYES. 
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TABLE    IV. 

Cohr  of  Hair. 
Original  Volunteers^  hy  Nativities. 


VMMtj 

Blade 

Dark 

Brown 

Light 

Sandj 

Bad 

Gray 

Tolala 

A 

18864 

24  852 

83  042 

19  551 

8195 

819 

1060 

95  888 

B 

9  821 

18  266 

19  607 

15  766 

2  824 

2172 

984 

69  440 

C 

16  616 

80  681 

21117 

81815 

4  212 

5  888 

496 

109  770 

D 

8  985 

6157 

6  417 

8  216 

797 

1804 

52 

26  878 

£ 

8815 

5  516 

2  841 

5  274 

689 

708 

289 

18  632 

F 

8925 

7147, 

2  387 

7  704 

918 

986 

288 

28  850 

Gi 

170 

269 

847 

829 

34 

27 

2 

1178 

G, 

947 

1558 

1244 

1967 

857 

185 

19 

6227 

H 

258 

518 

698 

410 

78 

19 

20 

1991 

I 

1162 

1419 

2  109 

1075 

186 

114 

44 

6109 

J 

1048 

1954 

8  015 

2  230 

429 

249 

165 

9  085 

K 

260 

450 

599 

501 

106 

59 

55 

2  080 

L 

2  637 

4  875 

5  795 

3  743 

tktM. 

513 

455 

18  984 

M 

298 

875 

420 

312 

50 

88 

33 

1526 

N 

8  325 

5  387 

8  490 

9  144 

1449 

678 

359 

28  827 

0 

131 

814 

740 

1178 

152 

59 

13 

2  587 

P 

17 

15 

4 

3 

— 

- 

— 

89 

Q 

Total 

449 

651 

739 

689 

153 

48 

53 

2  782 

61673 

110  849 

109  611 

109  407 

16  590 

13  306 

4382 

425  818 
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TABLE    V. 


Cohr 

•  of  Hair, 

Recruits^ 

hy  Nativities, 

Nativity 

Blaek 

Dark 

Brown 

Ught 

Saodj 

Bed 

Gray 

TMala 

A 

6  273 

9016 

19  060 

8  020 

1277 

472 

878 

43  496 

B 

10  449 

21767 

32  510 

16  898 

8  009 

1669 

698 

87  000 

C 

1961 

4  367 

4  666 

4  067 

668 

543 

65 

16  337 

D 

1129 

1600 

3  653 

2  012 

219 

174 

13 

8  800 

£ 

885 

1877 

1281 

1310 

178 

143 

54 

5  728 

F 

765 

1865 

699 

2  055 

195 

189 

29 

5  697 

Gi 

67 

149 

211 

174 

20 

5 

7 

638 

Ga 

97 

177 

188 

150 

23 

7 

- 

642 

H 

494 

879 

1645 

472 

92 

52 

22 

8  656 

I 

1736 

2  248 

4  806 

1278 

277 

106 

59 

10  510 

J 

1022 

1937 

4  335 

1568 

833 

152 

105 

9  452 

K 

259 

523 

1192 

400 

134 

66 

39 

2  613 

L 

2  888 

5  696 

11105 

3  481 

1039 

622 

449 

25  180 

M 

362 

443 

631 

163 

34 

12 

18 

1663 

N 

1469 

8  251 

7  417 

4  242 

673 

192 

176 

17  320 

0 

61 

178 

703 

712 

129 

20 

8 

1811 

P 

113 

101 

59 

11 

2 

1 

4 

291 

Q 

Total 

475 

503 

829 

313 

51 

18 

24 

2  213 

29  505 

66  577 

94  890 

47  826 

8  258 

4  343  ! 

1 

2148 

248  042 

COMPLEXIONS:  COLOB  OF  HAIR  AND  ETES. 


191 


TABLE    VI. 

Color  of  Hair, 
U.  S.  Soldiers^  hy  Nativities. 


NatlTlfy 

Black 

Duk 

Brown 

Light 

Sandj 

Bud 

Grmj 

Totala 

A 

18  637 

33  868 

52  102 

27  571 

4  472 

1291 

1438 

139  379 

B 

20  270 

40  033 

52  117 

32  664 

5  833 

3  841 

1682 

156  440 

C 

18  577 

34  998 

25  783 

35  382 

4880 

5  926 

561 

126  107 

D 

5064 

7  757 

10  070 

10  228 

1016 

1478 

65 

35  678 

E 

4200 

7  393 

4  122 

6  584 

867 

851 

343 

24  360 

F 

4690 

9  012 

2  986 

9  759 

1113 

1  175 

312 

29  047 

Gi 

237 

418 

558 

503 

54 

32 

9 

1811 

G, 

1044 

1735 

1432 

2117 

380 

142 

19 

6  869 

H 

752 

1392 

2343 

882 

165 

71 

42 

5  647 

I 

2  898 

3  667 

6  915 

2  353 

463 

220 

103 

16  619 

J 

2  065 

3  891 

7  350 

3  798 

762 

401 

270 

18  537 

K 

519 

973 

1791 

901 

240 

125 

94 

4  643 

L 

5  525 

10  571 

16  900 

7  224 

2  005 

1035 

904 

44  164 

M 

660 

818 

1051 

475 

84 

50 

51 

3189 

N 

4  794 

8  638 

15  907 

13  386 

2  022 

865 

535 

46147 

O 

192 

492 

1443 

1890 

281 

79 

21 

4  398 

P 

130 

116 

63 

14 

2 

1 

4 

330 

Q 

924 

1154 

1568 

1002 

204 

66 

77 

4  995 

Total 

91178 

166  926 

204  501 

156  733 

24  843 

17  649 

6  530 

668  360 

The  corresponding  relative  proportions  for  each  State  and  each 
nativity  may  .be  more  readily  seen  from  tlie  followinrr  tables,  in 
wliich  the  several  numbers  are  reduced  to  the  scale  of*  1000.  The 
degree  of  reliance  to  be  placed  upon  these  results  may  be  readily 
estimated  bv  reference  to  the  tables  of  absolute  numbers.  fix>m 
which  they  are  deduced. 
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COMPLEXIONS  :  COLOB  OF  HAIB  AND  ETES. 


TABLE   Vn. 

Color  of  Hair. 
Proportionate  Numbers  for  different  States, 


State  of  XnllfteMDl 

Bbbk 

Suk 

Light 

SuKly 

Bad 

Grmy 

T«>ta]s 

Bfaine     .    .    . 

149 

809 

838 

158 

29 

6 

11 

1000 

N.  Hampshire. 

134 

147 

476 

189 

88 

9 

7 

1000 

Vennont     .    . 

163 

177 

482 

184 

89 

8 

7 

1000 

Massachiuetts . 

111 

284 

886 

220 

28 

12 

9 

1000 

Connecticut 

182 

208 

418 

177 

89 

11 

15 

1000 

New  York  .    . 

115 

228 

427 

178 

88 

12 

12 

1000 

Pennsylvania  . 

119 

822 

274 

204 

44 

28 

9 

1000 

West  Virginia 

170 

810 

129 

811 

87 

83 

10 

1000 

Kentucky   .    . 

148 

822 

74 

881 

88 

86 

6 

1000 

Ohio  .    . 

151 

268 

229. 

265 

87 

44 

6 

1000 

Indiana  . 

188 

815 

150 

294 

86 

58 

9 

1000 

lUinois   . 

149 

282 

238 

286 

81 

54 

10 

1000 

Michigan    . 

105 

200 

422 

210 

80 

28 

5 

1000 

Wisconsin  . 

131 

150 

429 

289 

35 

7 

9 

1000 

lowB .    .    . 

171 

236 

293 

215 

45 

18 

27 

1000 

Missouri 

147 

218 

239 

291 

77 

13 

15 

1000 

Total  .    . 

•    • 

136 

250 

806 

235 

87 

26 

10 

1000 

OOMFLBXIONS :   COLOB  .OF  HAIB  AND  BTIB. 
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TABLE    Vni. 

Color  of  Hair. 
ProportionaU  Numbers  for  different  NativUiee, 


9^      »«   «« 

BiMk 

OlMk 

Mfown 

Il^t 

EaoOj 

B«4 

OwflT 

IMdg 

A 

184 

248 

874 

198 

82 

9 

10 

1000 

B 

130 

266 

888 

209 

87 

24 

11 

1000 

C 

147 

278 

204 

281 

89 

47 

4 

1000 

D 

142 

217 

282 

287 

29 

41 

2  . 

1000 

E 

172 

804 

169 

270 

86 

86 

14 

1000 

P 

162 

810 

108 

886 

88 

40 

11 

1000 

Gi 

181 

231 

808 

278 

80 

17 

6 

1000 

G, 

152 

268 

208 

808 

66 

21 

8 

1000 

H 

188 

247 

416 

166 

29 

18 

7 

1000 

I 

174 

221 

416 

142 

28 

18 

6 

1000 

J 

111 

210 

896 

206 

41 

22 

16 

1000 

K 

112 

200 

886 

194 

62 

27 

20 

1000 

L 

126 

280 

888 

164 

46 

28 

21 

1000 

M 

207 

266 

880 

149 

26 

16 

16 

1000 

N 

104 

187 

846 

290 

44 

19 

11 

1000 

0 

48 

112 

828 

430 

64 

18 

6 

1000 

P 

894 

862 

191 

42 

6 

8 

12 

1000 

Q 

Total 

186 

281 

814 

201 

41 

18 

16 

1000 

180 

260 

806 

286 

87 

26 

10 

1000 

18 
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OOKPLEXIONS :  COLOB  OF  HAIR  AND  ETEB. 


8.  Color  of  EyeM. 

TABLE    IX. 

Cohr  of  EyeM. 
Volu$Ueer»  hy  State9. 


SteteofXnUflBMi 

It       Blw 

Oxij 

HJMil 

Duk 

Btaek 

Totato 

Mune    .     . 

17  847 

6820 

6  788 

2  828 

6  018 

89  291 

NewHampthii 

re       9692 

2  967 

2  827 

1699 

1686 

18111 

Vermont    . 

7222 

1888 

860 

1288 

1608 

12  706 

MlUHt>fhTll?ftttl 

9  477 

8279 

8101 

1616 

1816 

18  688 

Ck>imecticat 

8274 

8  418 

1227 

2  088 

1462 

16  464 

PennsyWaiiim 

8880 

9176 

8  261 

4098 

1111 

26  976 

West  ViipnU 

k         6176 

8644 

1118 

1819 

1626 

14  288 

Kentnckj  .    . 

6888 

8  086 

1291 

1821 

1828 

18  908 

Ohio.    .    .    . 

22698 

16  601 

6680 

6  628 

4  766 

67  268 

Indiana .    . 

24  714 

14  928 

7690 

6  667 

6  268 

68147 

Illinois       .    . 

80  276 

16  608 

8187 

7  218 

6  671 

67804 

Michigan    .    . 

4684 

1980 

916 

611 

906 

8  946 

Wisconsin 

16  266 

6848 

2  996 

2884 

1996 

80  428 

Iowa      .    .    . 

6620 

8192 

1669 

1210 

1241 

18  982 

Misionri     .    . 
Total  .    .    . 

18  606 

7176 

8  872 

8182 

2129 

29  818 

.      192008 

101 089 

61426 

48  681 

87166 

426  269 

COMPLEXIONS:   COLOB  OF  HAIB  AND  X7E8. 
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TABLE    X. 


Cohr  of  I!ye». 
Recruits  by  States. 


state  of  InUitment 

Blw 

Gimy 

Hud 

Dark 

Black 

Totala 

Maine    .    .    . 

8  971 

8  220 

4  626 

1276 

1842 

19  888 

New  Hampshire 

8  676 

2  226 

2188 

420 

868 

8  761 

Vennont    .    . 

4  728 

1866 

894 

820 

1004 

8  796 

Massachuaetts 

12  788 

4  839 

4  682 

1884 

1867 

26  866 

Connecticat    . 

6  984 

8  874 

2  746 

1219 

768 

16  686 

New  York  .    . 

24  842 

18  814 

8  910 

7  826 

8  261 

62168 

PennsyWania  . 

14  829 

16  626 

7  047 

6  748 

1273 

46  618 

West  Viiginia 

1168 

764 

826 

826 

228 

2  786 

Kentncky  .    . 

2  764 

1230 

494 

691 

644 

6  718 

Ohio.    .    .    . 

2632 

2  261 

1066 

691 

619 

7168 

Indiana      .    . 

2  874 

1668 

1237 

474 

286 

6  024 

Illinois  .    .    . 

897 

618 

884 

169 

89 

2  007 

Michigan    .    . 

9  977 

4  261 

1678 

1749 

1200 

18  860 

Wisconsin  .    . 

10101 

8  668 

2  240 

1768 

1266 

19  022 

Iowa      .    .    . 

1867 

1196 

706 

862 

806 

4  426 

Missonri     .    . 
Total     .    . 

286 

188 

66 

68 

46 

648 

108  193 

61117 

83  967 

26  819 

18  944 

248  040 
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ooxpliziohb:  colob  or  haib  and  etbs. 


TABLE   XL 

Color  of  Eyu^ 
U.  S.  Soldier9  by  States. 


BtetooflnUrtBMnt 

Blw 

Qnj 

HmbI 

Duk 

BlMk 

IMilf 

Maine    .    . 

26818 

10  040 

11808 

4108 

6  866 

68  624 

New  Hftmpshire 

18  267 

6182 

4  610 

2  019 

1894 

26872 

Vermont    .    . 

11846 

8188 

1764 

2108 

2  607 

21602 

SiBSBadrasetts 

22  260 

8118 

7638 

8  849 

2688 

44  048 

Connecticat    . 

16  288 

7  282 

8  878 

8  802 

2226 

82  060 

New  York  .    . 

24  842 

18  814 

8  910 

7  826 

8  261 

62168 

PennsyWanU  . 

28168 

26  802 

10  808 

10  841 

2884 

72  494 

WestVirginU 

7884 

4  898 

1448 

2144 

1749 

17  068 

Kentucky   . 

8142 

4  816 

1786 

1912 

2467 

19  621 

Ohio.    .    . 

26  880 

18  862 

7  786 

7  214 

6  286 

64  426 

Indiana.    . 

27  088 

16  681 

8  827 

6081 

6644 

64  171 

niinoifl  .    . 

81172 

17126 

8  471 

7882 

6660 

69  811 

Michigan    . 

14  611 

6241 

2  688 

2  860 

2106 

27  805 

YnKonan. 

26867 

10  001 

6  236 

4692 

8260 

49  446 

Iowa 

8  477 

4888 

2  876 

1672 

1646 

18  868 

MiMoori 

18  741 

7  808 

8438 

8196 

2174 

29  866 

Total.    . 

1        • 

800  201 

162166 

86  898 

69  460 

61099 

688  299 

eownjsuom:  golob  of  haib  amd  xtbb. 
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TABLE    XIL 

Color  of  I!ff€%. 
VohmteerB  by  Nativities, 


MMlvHy 

BlM 

Onj 

BMd 

SMrk 

BlMk 

Totela 

A 

47  08S 

16  632 

18  296 

8  821 

10001 

96882 

B 

S9193 

18  837 

8280 

8126 

4994 

69480 

C 

46  834 

29033 

18  666 

11839 

9  989 

109  760 

D 

11901 

6416 

8428 

2  612 

2606 

26  862 

E 

8206 

4  646 

1904 

2028 

1944 

18  627 

F 

10  777 

6209 

2  606 

2118 

2  740 

23  346 

Gi 

479 

824 

176 

98 

97 

1174 

Gi 

2  746 

1604 

786 

686 

606 

11226 

H 

1016 

879 

809 

168 

129 

1990 

I 

2  760 

1290 

698 

677 

684 

6109 

J 

4  614 

2  078 

1091 

862 

688 

9088 

K 

1012 

636 

226 

169 

98 

2029 

L 

9820 

6004 

1878 

1462 

836 

18986 

M 

622 

864 

228 

267 

166 

1626 

N 

12  819 

7  674 

2  610 

4  267 

1468 

28  828 

0 

1764 

444 

187 

182 

60 

2  687 

P 

6 

6 

8 

10 

10 

89 

Q 

Totid 

1007 

767 

808 

486 

211 

2  778 

192  008 

1Q1089 

61426 

43  631 

87166 

426269 
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COMPLBZIONS:   COLOB  OB  HAIB  AND  BTEB. 


TABLE    Xm. 

Color  of  Eyes. 
IteeruiU  by  Nativitiei, 


NstlTitj 

BlM 

Qnj 

HmbI 

Dark 

BlMk 

Toteli 

A 

21890 

7  777 

7  668 

8  818 

2  966 

48  499 

B 

86  787 

24  964 

10  248 

11682 

4482 

87  008 

C 

6  747 

4  464 

2  470 

1647 

1110 

16  888 

D 

4112 

2  021 

877 

928 

867 

8800 

£ 

2  821 

1618 

816 

668 

421 

6729 

F 

2  689 

1228 

680 

617 

688 

6697 

Gi 

286 

189 

112 

68 

48 

688 

G, 

248 

168 

98 

72 

66 

641 

H 

1602 

769 

786 

286 

214 

8666 

I 

4  416 

2  881 

1866 

1109 

799 

10  610 

J 

4  282 

2  826 

1648 

877 

468 

9  446 

K 

1206 

646 

876 

224 

161 

2  612 

L 

12  486 

7  078 

8  867 

1614 

689 

26179 

M 

626 

863 

886 

226 

176 

1668 

N 

7700 

4  468 

2  821 

2229 

609 

17  822 

0 

1246 

810 

141 

80 

84 

1811 

P 

78 

66 

46 

66 

61 

291 

Q 

Total 

788 

478 

487 

806 

267 

2  211 

108198 

61117 

88  967 

26  819 

18  944 

248  040 

COMPLEXIONS^  COLOB  OB  HAIB  AND  ETKI. 
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TABLE    XIV. 

Color  of  I!ye». 
U.  S.  Soldiers  by  Nativities, 


NalNlty 

nw 

Omy 

BMd 

DMk 

BlMk 

TMalf 

A 

69623 

24  409 

20  853 

11639 

12  957 

139  381 

B 

64930 

43  791 

18  628 

19  758 

9426 

156433 

C 

62B81 

33  497 

16  035 

12  886 

11099 

126098 

D 

16013 

8  436 

4  306 

3  435 

3  473 

35662 

B 

10  527 

6063 

2  720 

2  681 

2365 

24  356 

F 

13466 

6  432 

3086 

2  730 

3  378 

29042 

Oi 

716 

513 

288 

151 

140 

1807 

Gi 

2989 

1672 

878 

657 

670 

6866 

H 

2  617 

1148 

1095 

443 

343 

6646 

T 

7176 

3  621 

2554 

1786 

1483 

16  619 

J 

8  746 

4  403 

2  639 

1739 

1001 

18  528 

K 

2  218 

1180 

601 

383 

259 

4  641 

L 

22  306 

12  077 

6  240 

3  066 

1475 

44164 

M 

1047 

717 

613 

482 

330 

3189 

N 

20  519 

12137 

4  931 

6  496 

2  067 

46150 

0 

3  010 

754 

278 

262 

94 

4398 

P 

79 

61 

54 

65 

71 

330 

Q 

1740 

1245 

745 

791 

468 

4  989 

Total 

300  201 

162156 

86  393 

69  450 

51099 

668299 

aoo 


CXIMPLIZIOHB :  COLOB  OF  HJiE  AHD  STSS. 


TABLE     XV. 


(Mot  of  Bjfu. 
PrafcrtimaU  Numben  far  different  States. 


nw 

Onj 

B« 

Dttk 

»* 

IMiOa 

Maine    .    .    . 
New  Hampshire 
Vemumt    .    . 
llMsadraaettf. 
Conneeticat    . 
New  York  .    . 
PennsjlruiiA  . 
West  Virgink 

Ohio  .... 

468 
494 
666 
606 
476 
467 
819 
480 
466 
898 
422 
447 
622 
688 
462 
460 

171 
198 
148 
184 
228 
266 
866 
268 
220 
298 
268 
246 
224 
202 
289 
246 

198 
168 

82 
178 
124 

76 
142 

84 

91 
120 
189 
121 

98 
106 
129 
116 

70 

76 

96 

76 

108 

140 

160 

126 

97 

112 

94 

106 

86 

98 

86 

107 

106 
70 

117 
61 
69 
68 
88 

102 

126 
82 
87 
81 
76 
66 
84 
78 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

BUnoii  .    .    . 
Michigui    .    . 
WiMConan  .    . 
Iowa  .... 

Total .    .    . 

449 

248 

128 

104 

76 

1000 

COMFLKZIONS  t  COLOB  Or  HAIB  AMD  BTBS. 
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TABLE   XVI. 

Cohr  of  Eye». 
Prapartianate  Numbers  for  different  Nativities. 


1 1 

Haitfltj 

BlM 

Qnj 

Huel 

Duk 

Btaek 

Tbftftli 

A 

499 

176 

160 

88 

98 

1000 

B 

416 

280 

119 

126 

60 

1000 

C 

417 

266 

127 

102 

88 

1000 

D 

449 

287 

121 

96 

97 

1000 

E 

482 

249 

112 

110 

97 

1000 

P 

464 

221 

106 

94 

116 

1000 

Gi 

896 

284 

169 

84 

77 

1000 

Gi 

486 

248 

128 

96 

98 

1000 

H 

464 

208 

194 

78 

61 

1000 

I 

482 

218 

164 

107 

89 

1000 

J 

472 

288 

142 

94 

64 

1000 

K 

478 

264 

129 

88 

66 

1000 

L 

606 

274 

119 

69 

83 

1000 

M   . 

828 

226 

192 

161 

104 

1000 

N 

446 

262 

107 

141 

46 

1000 

0 

684 

172 

68 

60 

21 

1000 

P 

239 

186 

164 

197 

216 

1000 

Q 

849 

260 

149 

168 

94 

1000 

Total 

449 

248 

128 

104 

76 

1000 

200 


OOMFLEXlOm:  COLOB  OF  HilE  iJID  SRS. 


TABLE     XV. 

CMor  of  Effu. 
PrapariianaU  Numbers  far  different  States. 


f^ft  Itf  ^»««*"*^»^ 

nw 

Qnj 

»- 

Dttk 

--^ 

Tonaa 

Maine    .    .    . 

468 

171 

198 

70 

106 

1000 

New  Hftinpiihire 

494 

198 

168 

76 

70 

1000 

Vennont     .    . 

656 

148 

82 

96 

117 

1000 

MiiiM^hniK^ttf . 

606 
476 

184 
228 

178 
124 

76 
108 

61 
69 

1000 
1000 

Connecticat 

New  York  .    . 

467 

256 

76 

140 

68 

1000 

PennsylTania  . 

819 

866 

142 

160 

88 

1000 

West  Virginia 

480 

268 

84 

126 

102 

1000 

Kentoc^   .    . 

466 

220 

91 

97 

126 

1000 

Ohio  .... 

898 

298 

120 

112 

82 

1000 

Indiana  .    .    . 

428 

268 

189 

94 

87 

1000 

niinoiB   .    .    . 

447 

246 

121 

106 

81 

1000 

Michigan    .    . 

688 

224 

98 

86 

76 

1000 

Wiaconnn  .    . 

688 

202 

106 

98 

66 

1000 

fowa  .... 

462 

289 

129 

86 

84 

1000 

MiMonri     .    . 
Total .    .    . 

460 

246 

116 

107 

78 

1000 

449 

248 

128 

104 

76 

1000 

eOXFLEZIONB  t  COLOB  OF  HAIB  AMD  BTXB. 
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TABLE   XVI. 

m 

Color  of  Eye». 
Proportionate  NurnherB  for  different  NlativMes. 


Hftttflty 

BlM 

Qnj 

Huel 

Duk 

Btaek 

Tbtali 

A 

499 

175 

160 

88 

93 

1000 

B 

416 

280 

119 

126 

60 

1000 

C 

417 

266 

127 

102 

88 

1000 

D 

449 

287 

121 

96 

97 

1000 

E 

482 

249 

112 

110 

97 

1000 

F 

464 

221 

106 

94 

116 

1000 

Gi 

896 

284 

169 

84 

77 

1000 

Qi 

486 

248 

128 

96 

98 

1000 

H 

464 

208 

194 

78 

61 

1000 

I 

482 

218 

164 

107 

89 

1000 

J 

472 

288 

142 

94 

64 

1000 

K 

478 

264 

129 

88 

66 

1000 

L 

606 

274 

119 

69 

83 

1000 

M   • 

828 

226 

192 

161 

104 

1000 

N 

446 

262 

107 

141 

46 

1000 

0 

684 

172 

68 

60 

21 

1000 

P 

239 

186 

164 

197 

216 

1000 

Q 

849 

260 

149 

168 

94 

1000 

Totid 

449 

248 

128 

104 

76 

1000 
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COMPLEXIONS:  COLOB  OF  HAIB  AND  EYES. 


4.    Complexiana. 

TABLE    XVn. 

Oamplexians.    By  States. 


state  of 
mUftniMit 

Yolnntccra 

Baeraiti 

Duk 

LIglit 

He. 
diiun 

Totals 

Dark 

Ufht 

Ma. 

dilUB 

Totals 

Maine     .    .    . 

17  002 

21176 

1106 

89  288 

6142 

18  018 

1178 

19  828 

New  Hampahire 

6900 

11810 

898 

18108 

8  862 

8  744 

1669 

8  766 

Vermont 

4  807 

7840 

1062 

12  699 

2  746 

6868 

647 

8  761 

Massachoaetti . 

6171 

11899 

608 

18  678 

8060 

16  882 

1896 

26  887 

Ck>nnecticnt 

5124 

10  782 

649 

16  466 

4  798 

8  849 

1989 

16  681 

New  York  .    . 

- 

— 

- 

— 

18  628 

28  879 

14  712 

62114 

Pennaylyania  . 

9061 

14  789 

2126 

26  976 

16  748 

24  478 

6292 

46  518 

West  Virginia 

4  788 

9  498 

2 

14  288 

878 

1907 

- 

2  786 

Kentucky    .    . 

4684 

9826 

— 

18  909 

1729 

8984 

— 

5  718 

Ohio  .... 

18  810 

88  916 

44 

67  270 

1942 

6196 

22 

7  169 

Indiana  .    .    . 

21166 

84  426 

2489 

68  080 

2  099 

8  788 

190 

6022 

niinoia  .    .    . 

22  461 

42106 

8  241 

67  797 

681 

1844 

78 

2  008 

Michigan    .    . 

2  867 

6  682 

16 

8  966 

4  667 

14  287 

16 

18  860 

Wisconsin  .    . 

8  906 

21616 

2 

80  428 

6  927 

18  096 

- 

19  022 

Iowa;  .... 

4  684 

6888 

8964 

18  986 

1876 

1799 

1261 

4  426 

Miaiouri     .    . 
Total  .    .    . 

8  879 

20188 

814 

29  881 

160 

880 

8 

648 

148  684 

266188 

16  410 

426  182 

72  618 

140  987 

29  877 

242  927 
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TABLE    XVra. 


Complexions.    By  Nativitiet, 


Yoliintccra 

BMmlti 

VfttMly 

Dark 

LIglik 

MwUnm 

Totals 

Dark 

Ufhk 

Mwliam 

Totals 

A 

84  816 

67  876 

8  678 

96  868 

12  217 

28190 

8  068 

48  470 

B 

22  946 

48  017 

8  470 

69  482 

26  689 

47  776 

18  492 

86967 

C 

86  766 

68  876 

4  098 

109  789 

4  818 

10  684 

881 

16  888 

D 

8  484 

17  628 

911 

26  868 

2  447 

6  068 

292 

8  797 

E 

6768 

11444 

.   428 

18  626 

2  061 

8248 

426 

6  720 

F 

8247 

14  618 

488 

28  848 

1768 

8.796 

149 

6697 

Gi 

869 

602 

206 

1177 

176 

291 

167 

688 

Gi 

1986 

4  206 

80 

6220 

219 

871 

48 

688 

H 

699 

1186 

104 

1989 

1288 

2  064 

863 

8  666 

I 

2426 

8  481 

249 

6106 

8  929 

6  678 

1006 

10  607 

J 

2  782 

6998 

862 

9  082 

2  778 

6  826 

1861 

9449 

K 

646 

1297 

88 

2  080 

668 

1614 

436 

2  612 

L 

6291 

11762 

927 

18  970 

7  428 

18  482 

4  272 

26177 

M 

708 

769 

62 

1624 

868 

678 

222 

1668 

N 

8881 

19  278 

1147 

28  801 

4  807 

9804 

2  701 

17  812 

0 

447 

2  079 

61 

2  687 

888 

1882 

140 

1810 

P 

26 

14 

- 

89 

198 

48 

48 

289 

Q 

972 

1786 

76 

2  788 

1017 

869 

822 

2  208 

Totia 

148  684 

266188 

16  410 

426  182 

72  618 

140  987 

29  877 

242  927 
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TABLE   XIX. 
U.  S.  Soldiers  by  Slates. 


8tete<if 
bUstBMnt 

▲bMhite 

Salatlv* 

Dark 

Liflit 

Medium 

Total 

Daifc 

light 

M«Hiim 

Total 

Maina    .    .    . 

ni44 

84188 

2  279 

68  611 

878 

688 

89 

1000 

New  Hampshire 

9  262 

16  064 

2667 

26  868 

846 

660 

96 

1000 

Vermont    .    . 

TOM 

12  708 

1699 

21460 

829 

692 

79 

1000 

Manachiiaettf 

14  281 

27  781 

2008 

44  016 

828 

681 

46 

1000 

Connecticat    . 

9  917 

19  681 

2488 

82  086 

809 

618 

78 

1000 

New  York  .    . 

18  628 

28879 

14  712 

62114 

260 

466 

282 

1000 

FennBylyania . 

24  809 

89  267 

8  417 

72  498 

842 

642 

116 

1000 

West  Virginia 

6  661 

11406 

2 

17068 

882 

668 

0 

1000 

Kentockj  .    . 

6  818 

18  809 

0 

19  622^ 

822 

678 

0 

1000 

Ohio.    .    .    . 

20  262 

44111 

66 

64  429 

814 

686 

1 

1000 

Indiana.    .    . 

28  264 

88169 

2679 

64102 

868 

696 

42 

1000 

Illinois  .    .    . 

28  082 

48  449 

8  819 

69  800 

880 

622 

48 

1000 

Ifichigaa   .    . 

6914 

20  869 

82 

27  816 

249 

760 

1 

1000 

Wisconsin  .    . 

14  888 

84  610 

2 

49  446 

800 

700 

0 

1000 

Iowa .... 

6960 

7187 

6216 

18  862 

826 

891 

284 

1000 

Total  .   .    . 

9  089 

20  618 

817 

29  874 

808 

686 

11 

1000 

216197 

406126 

46  787 

668109 

824 

608 

68 

1000 
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TABLE   XX. 


Oamplexians. 
U.  S.  Soldiers  by  Nlativities, 


▲bMlnto 

BdJttiT* 

VaJMtj 

DMk 

light 

Madiiim 

Tbtal 

Dark 

light 

Medium 

TM»1 

A 

47  082 

86  666 

6786 

189  888 

888 

614 

48 

1000 

B 

48  6S4 

90798 

16962 

166  889 

811 

681 

108 

1000 

C 

41664 

79  609 

4  979 

126  072 

880 

681 

89 

1000 

D 

10  881 

28  681 

1208 

86  666 

806 

661 

84 

1000 

E 

8804 

14  687 

864 

24  846 

862 

608 

86 

1000 

F 

10  000 

18  408 

687 

29  046 

844 

684 

22 

1000 

Gi 

644 

898 

878 

1810 

801 

498 

206 

1000 

Gi 

2164 

4  676 

128 

6  868 

814 

667 

19 

1000 

H 

1987 

8240 

467 

6644 

848 

674 

88 

1000 

I 

6  864 

9004 

1264 

16  612 

888 

642 

76 

1000 

J 

6  606 

11828 

1708 

18  681 

297 

611 

92 

1000 

K 

1808 

2  811 

628 

4  642 

282 

606 

118 

1000 

L 

18  714 

26284 

6199 

44147 

811 

671 

118 

1000 

M 

1666 

1847 

274 

8187 

491 

428 

86 

1000 

N 

18188 

29  077 

8848 

46118 

286 

681 

88 

1000 

0 

786 

8  411 

201 

4  897 

178 

776 

46 

1000 

P 

218 

62 

48 

828 

666 

189 

146 

1000 

Q 
Totia 

1969 

2  604 

898 

4  991 

898 

622 

80 

1000 

216197 

406126 

46  787 

668109 

824 

608 

68 

1000 
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5.  If{ference». 

It  will  not  require  any  very  close  scrutiny  of  these  tables  to 
perceive  that  deductions  must  be  drawn  with  caution.  Thej  pre- 
sent simply  the  official  records,  as  reported  by  a  large  number  of 
mustering  officers,  no  one  of  whom  probably  aimed  at  anything 
more  than  a  rough  description,  sufficient  to  aid  in  the  identification 
of  the  soldier,  should  this  ever  become  necessary.  These  records 
seem  indeed  to  have  been  regarded  by  most  of  the  mustering  offi- 
cers as  a  mere  formality,  upon  which  it  was  needless  to  expend 
much  attention.  If  not  in  clear  contradiction  to  the  truth,  the  en- 
tries were  considered  satisiactory.  Thus,  for  example,  while  out 
of  49  445  soldiers  firom  Wisconsin  the  complexion  of  only  2  was 
recorded  as  **  medium,"  there  iwere  14  712  out  of  52  114  from 
New  York,  and  5215  out  of  18  362  from  Iowa,  whose  complexion 
was  thus  noted.  Similarly,  among  the  Pennsylvania  troops  the 
proportion  of  "  dark  "  eyes  to  "  black  "  ones  was  as  150  to  88 ; 
while  this  proportion  for  the  Kentucky  soldiers  was  as  97  to  126. 
These  discordances  are,  of  course,  not  to  be  attributed  to  any  real 
difference  existing,  to  such  an  extent,  but  to  the  habitudes  and 
peculiarities  of  the  mustering  officers. 

Yet  a  proper  caution  will  prevent  any  serious  error  in  our  de- 
ductions here,  arising  firom  influences  of  this  sort,  which  cannot 
have  produced  the  great  difference  manifested  by  our  tables  be- 
tween the  complexions  prevailing  in  most  of  the  Western  States 
on  the  one  hand,  where  the  light  complexions  overwhelmingly 
predominate,  and  those  in  the  Eastern  States  on  the  other,  where 
this  predominance  is  by  no  means  so  great.  So,  too,  while  of 
every  thousand  men  58  in  Indiana,  54  in  Illinois,  and  44  in  Ohio 
had  red  hair,  the  corresponding  number  was  but  6  in  Maine,  and 
8  in  New  Hampshire  and  Vermont.  This  can  no  more  be  due  to 
any  carelessness  of  recruiting  officers  than  can  the  fact  that  but  82 
men  from  Pennsylvania  for  each  56  irom  Vermont  had  blue  eyes  ; 
or  that  the  dark  eyes,  including  black,  formed  nearly  23  per  cent, 
of  the  whole  number  in  Kentucky  and  West  Virginia,  while  they 
were  scarcely  14  per  cent,  in  New  Hampshire  and  Massachusetts. 
How  far  these  differences  are  to  be  attributed  to  climate,  how  far 
to  ancestry,  and  how  far  to  looseness  of  record,  it  is  not  our  prov- 
ince to  inquire.  So  far  as  the  army  records  can  throw  light  upon 
the  subject,  the  materials  are  here  presented. 

When  the  comparison  is  made,  not  between  troops  from  differ- 
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ent  States,  bat  between  men  of  different  nativities,  the  variations 
become  more  manifest  and  are  more  easy  of  interpretation.  And 
we  bave  thos  a  means  of  fixing  an  outer  limit,  at  least,  for  the  in- 
accuracies of  the  original  records.  A  comparison  of  the  recoras 
for  the  two  nativities  O  and  P  illustrates  the  difference  of  national 
characteristics  most  forcibly,  although  the  descriptions  of  but  880 
individuals  belonging  to  the  latter  class  are  among  our  data.  For 
the  first,  comprising  natives  of  Denmark,  Sweden,  and  Norway, 
the  ratio  of  light  complexions  to  dark  ones  is  as  78  to  18 ;  while 
for  the  second,  which  includes  natives  of  Spain,  Portugal,  and 
Spanish  America,  this  ratio  is  as  19  to  66.  The  cases  where  the 
bair  was  black  or  dark  number  16  per  cent,  in  the  former  and  75 
per  cent  in  the  latter  case  ;  while  on  the  other  hand  those  recorded 
as  light,  sandy,  or  red,  are  in  the  first  instance  51  per  cent.,  and  in 
tbe  second  only  one  tenth  part  as  numerous.  The  proportion  of 
blue  eyes  in  the  two  cases  is  as  68  to  24 ;  that  of  dark  or  black 
eyes  as  8  to  41. 


CHAPTER  Vn. 

PREVIOUS  OCCUPATIONS. 

The  occupations  of  our  soldiers  before  the  war  are  given  upon 
the  descriptive  muster-rolls,  and  have  been  tabulated  by  the  agents 
of  the  Commission  at  the  same  time  with  the  physical  descriptions 
given  on  the  same  rolls.  The  principles  followed  in  our  classifica- 
tion will  be  most  easily  set  forth  by  giving  the  following  extract 
from  the  instruction,  to  derks  engaged  in  the  work. 

^  A  certun  amount  of  judgement  must  be  used  in  assorting  the  'occu* 
pations/  All  whose  pursuits  were  mechanical,  implying  any  skill  what- 
ever, are  to  be  entered  as  <  mechanics/  with  the  single  exception  of  print- 
ers, who  have  a  column  for  themselves.  All  who  depended  on  their 
strength,  merely,  for  livelihood,  should  be  classed  as  '  laborers,'  unless 
their  pursuits  were  purely  agricultural.  Under  *  professional '  put  those 
whose  occupations  are  essentially  intellectual.  In  the  absence  of  other 
clews,  a  man's  rank  may  sometimes  be  a  guide.  As  <  engineer,'  for  in* 
stance,  the  fireman,  or  the  constructor,  or  the  designer  of  an  engine  might 
be  recorded,  as  well  as  the  brakeman  and  the  driver  of  a  railroad  tnun, 
or  the  man  who  laid  out  the  road ;  yet  we  should  have  here  laborer,  me- 
chanic, and  professional,  all  recorded  imder  one  title.  So,  too,  a  teacher 
of  music,  a  maker  of  instruments,  and  a  drummer  or  fifer,  might  all  be 
recorded  as  musicians ;  yet  the  occupation  of  the  first  would  be  profes- 
sional, of  the  second  mechanical,  and  the  third  would  have  to  be  classed 
as  miscellaneous.  It  will  be  seen  that  no  general  rule  can  be  given,  but 
much  must  be  left  to  judgement  A  hostier  might  be  recorded  as  ^  mis- 
cellaneous ' ;  an  ordinary  sailor  as  '  laborer ' ;  a  grocer  and  a  peddler 
as  ^  commercial ' ;  a  butcher  or  a  baker  as  a  *  mechanic' " 

The  class  of  **  printers  "  was  kept  distinct  from  those  engaged  in 
other  mechanic  arts  because  a  considerable  number  of  descriptions 
had  been  collected  in  the  year  1863  in  which  this  special  occupation 
was  made  a  class  by  itself.  Although  the  collection  alluded  to  was 
subsequentiy  superseded,  yet  it  was  not  thought  amiss  to  continue 
the  usage  thus  commenced. 

The  previous  occupations  of  666  530  men  are  thus  assorted, 
among  whom  it  is  estimated  that  about  3330  commissioned  officers 


PBBYIOUS  OCCUPATIONS.  209 

are  included,  who  had  never  served  as  private  soldiers,  as  also 
some  men  who  enlisted  as  sailors.  To  the  remaining  enlisted  men* 
about  660  000  in  all,  must  have  belonged  somewhat  more  than 
16000  other  commissioned  officers  (not  here  included),  besides 
those  who  were  promoted  from  the  ranks  and  are  consequently 
registered  on  the  descriptive  muster-rolls  as  enlisted  men. 

A  large  proportion  of  the  original  commissioned  officers,  prob- 
ably four  fifths,  went  from  the  ^^  professional "  class  ;  indeed  it  is 
certainly  not  too  much  to  say,  that  of  the  soldiers  from  this  class 
at  least  eight  out  of  eleven  joined  the  army  as  commissioned  offi- 
cers. Yet  our  records  give  158  in  each  10  000  enlisted  men  as 
taken  frt>m  professional  pursuits,  which  would  at  first  seem  to  imply 
that  the  proportion  of  our  defenders  belonging  to  this  class  reached 
tlie  enormous  proportion  of  579  in  each  10  000 ;  an  estimate  alto- 
gether inadmissible  when  we  bear  in  mind  that,  according  to  the 
census  of  1860,  the  proportion  of  the  white  male  population  of  the 
loyal  States  above  18  years  of  age,  who  were  engaged  in  profes- 
sional avocations,  was  but  336  in  each  10  000.  It  will,  however, 
be  manifest  that  the  muster-rolls  of  enlisted  men  -alone  would  fall 
fiur  short  of  doing  justice  to  the  patriotism  and  self-sacrifice  of  this 
portion  of  our  people. 

The  disproportion  of  the  figures  i^pears  to  be  due  to  the  cir- 
cumstance that  the  descriptions  here  collected  include  some  organ- 
isations composed  almost  entirely  of  educated  men.  In  several 
cases  companies  were  composed  exclusively  of  professors  and  stu- 
dents of  colleges  ;  and  the  inclusion  of  these  exceptional  organiza 
tions  with  the  rest  tends  to  vitiate  the  averages,  so  as  to  render 
them  inapplicable  to  the  whole  army.  Deducting  the  estimated 
number  in  these  organizations,  or  about  1700,  both  from  the  total 
number  of  enlisted  men  described,  and  from  that  of  occupations  of 
a  professional  character,  we  may  attain  a  better  estimate  of  the 
general  constitution  of  the  army  in  this  respect ;  and  carefrd  study 
leads  to  the  belief  that  the  true  proportion  of  men  from  profes- 
sional pursuits  among  the  private  soldiers  of  our  army  was  about 
94,  and  for  recruits  alone  102,  in  each  10  000.  For  officers  and 
men  taken  together  it  was  about  321  in  each  10  000. 

Those  who  know  the  extent  to  which  our  colleges  and  univer- 
sities were  drained  of  pupils  and  teachers,  need  no  reminder  of  the 
fiu^t  that  the  proportionate  numbers  for  the  most  highly  educated 
dass  are  inadequately  given  in  the  appended  tables,  for  the  reasons 
just  stated ;  yet  it  may  not  be  amiss  to  place  here  upon  record  the 
fiu^t  that  many  of  our  seminaries  of  learning  were  compelled  for 
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a  season  to  suspend  their  activity  and  close  their  doors,  in  conse- 
quence of  the  departure  of  instructers  and  students  for  scenes  of 
higher  and  nobler  duty.  Even  the  most  fi^quented  seminaries, 
such  as  Harvard,  Yale,  and  Princeton,  found  their  sphere  of  use- 
fulness contracted  during  the  war  to  an  extent  almost  incredible, 
and  the  long  "  rolls  of  honor,"  on  which  it  has  been  their  pride  to 
commemorate  the  beloved  sons  whom  they  have  oflfered  on  tlieir 
country's  altar,  bear  witness  to  the  unsurpassed  zeal  with  which 
the  most  educated  classes  of  the  community  bore  their  part  in  de- 
fense of  their  native  land,  its  nationality,  and  freedom. 

The  annexed  tabular  statements  present  the  statistics  collected 
for  the  enlisted  men  (subject  to  the  qualifications  already  made)  ; 
but  it  will  not  be  forgotten  that  of  these  men  29^  per  cent,  were 
tmder  the  age  of  21  years,  and  twice  as  many  were  under  25  years, 
so  that  the  larger  portion  of  them  had  not  yet  become  definitely 
wedded  to  any  esj^ecial  occupation,  —  a  fact  which  the  peculiar 
versatility  of  the  American  people  renders  especially  noticeable. 

TABLE    I. 


•    Occupationa  of  Volunteers^ 
hy  States. 


State  of 

Agricnl- 

Me- 

Com- 

Profet- 

Print- 

Labor- 

MlM:el- 

Total! 

Enlistment 

toni 

chanic 

mercial 

sional 

en 

era 

laneoaa 

Maine    .    .    . 

11862 

13  235 

1062 

856 

201 

10  455 

1620 

89  291 

New  Hampshire 

7  273 

7142 

523 

221 

187 

2  177 

588 

18111 

Vennont    .    . 

8  419 

2  275 

523 

475 

58 

890 

54 

12  694 

Massachusetts 

2  394 

10  230 

1881 

178 

175 

2  317 

1513 

18  688 

Connecticut    . 

5  427 

7  535 

710 

171 

88 

1599 

933 

16  463 

Pennsylvania  . 

7  142 

8  051 

398 

206 

129 

8  664 

1386 

25  976 

West  Virgi 

nia 

8  983 

3213 

285 

201 

47 

1396 

125 

14  260 

Kentucky 

9  718 

2  035 

300 

117 

42 

1014 

227 

18  453 

Ohio .    . 

82  076 

14  005 

3  525 

1824 

361 

4  812 

666 

57  269 

Indiana . 

41127 

10  142 

1371 

981 

319 

2  593 

1341 

57  874 

niinois  .    . 

44  937 

11027 

2  266 

1565 

491 

3  514 

3  359 

67  159 

Michigan 

4  928 

1717 

175 

120 

60 

1217 

779 

8  986 

Wisconsin 

19  649 

4  483 

164 

829 

226 

6  471 

101 

80  428 

Iowa .    .    . 

10  446 

2  065 

159 

421 

90 

413 

343 

13  936 

Missouri 

16  895 

6  553 

1172 

386 

200 

2  932 

861 

28  999 

Total .    .    . 

231275 

103  708 

14  514 

8  051 

2  664 

49  464 

13  896 

428  672 
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TABLE    n. 

Occupations  of  jRecruiUj 
ly  States. 


Steteof 
Xnllatmint 

tuiml 

M»- 

Gom- 
mercUl 

ProfiB*- 
■lonal 

Prio- 
ten 

Labor- 
en 

Mieeel- 
Uneoiu 

Totals 

Maine    .    .    . 

6648 

3  890 

617 

306 

66 

8  696 

4122 

19  333 

New  Hunpshire 

1108 

2  364 

347 

78 

68 

4  407 

389 

8  761 

Vennont    .    . 

6  487 

1348 

232 

127 

30 

1481 

90 

8  796 

Muuchosetts 

8  771 

11861 

1877 

261 

219 

6  862 

1994 

26  386 

Connecticut    . 

2  582 

6  666 

766 

170 

139 

4  896 

1381 

16  689 

New  York .    . 

18  090 

13  817 

3  816 

684 

476 

13  616 

1727 

62126 

Pennsylvania . 

11201 

14  668 

760 

191 

284 

16  678 

2  723 

46496 

West  Virginia 

2  042 

437 

27 

18 

6 

241 

14 

2  786 

Kentackj  .    . 

4  278 

676 

92 

38 

12 

436 

182 

6  713 

Ohio.    .    .    . 

4109 

1664 

208 

140 

46 

1010 

80 

7167 

Indiana .    .    . 

4  647 

812 

64 

66 

14 

390 

146 

6  029 

Blinois  .    .    . 

1366 

276 

66 

14 

6 

176 

114 

2  007 

Michigan   .    . 

12  069 

8  663 

323 

187 

63 

2  366 

199 

18  869 

Wisconsin  .    . 

12  460 

2  461 

65 

134 

49 

3  786 

87 

19  022 

Iowa.    .    .    . 

8  893 

618 

26 

82 

32 

160 

111 

4  421 

Missoori     .    . 
Total.     .    . 

298 

120 

19 

4 

^ 

63 

28 

632 

93  428 

64  221 

8  782 

2480 

1499 

69161 

13  387 

242  968 
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TABLE    m. 

OccufotUmB  of  U.  S.  Soldiers  j 
by  States. 


8tftte«r 

Agrleal- 

taml 

«liMile 

Com- 

iloiua 

Prtot- 

LiOmi^ 

Mbeel- 

Totels 

18  510 

17126 

1679 

1162 

266 

14150 

6  742 

56624 

New  Hampthire 

8  881 

9  506 

870 

299 

256 

6584 

977 

26872 

Vennont    .    . 

18906 

8  628 

766 

602 

88 

2  871 

144 

21489 

Mauachiuettf 

6166 

22  09L 

8  268 

429 

894 

8179 

3  607 

44  028 

Coimecticat    . 

8009 

18191 

1475 

341 

227 

6496 

2  314 

82  052 

New  York  .    . 

18  090 

18  817 

8  815 

684 

476 

18  516 

1727 

52125 

FennsylYAiiia . 

18  348 

22  709 

1168 

397 

418 

26342 

4109 

72  471 

West  Virginia 

11025 

3  660 

312 

219 

63 

1687 

189 

17  085 

Kentncky  .    . 

18  996 

2  711 

392 

155 

54 

1449 

409 

19166 

Ohio  .... 

86185 

16  669 

8  733 

1964 

407 

5  822 

746 

64  426 

Indiana .    .    . 

46  674 

10  964 

1436 

1037 

833 

2  983 

1467 

68908 

JQlinoifl  .    .    . 

46  302 

11808 

2  322 

1679 

497 

8680 

8  473 

69166 

Michigan   .    . 

16  967 

5380 

498 

307 

113 

8  582 

978 

27  845 

Wi«ooniin  .    . 

82  099 

6944 

219 

463 

276 

9  267 

188 

48  445 

loWE .... 

18  888 

2  688 

184 

603 

122 

573 

454 

18  857 

Missouri     .    . 
Totel   .    .    . 

17193 

6  673 

1191 

390 

200 

2  995 

889 

29  581 

824708 

167  929 

28  296 

10  531 

4168 

108  625 

27  288 

666  580 
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TABLE    IV. 

Oetmptxtions  of  Volunteers^ 
by  Nativities. 


ValHllj 

Agrieal. 
taiml 

Me- 

tthmlft 

Com- 
merelal 

Proflw- 
iloiial 

Print- 
en 

Labor* 

•n 

Mbeel- 
luieoas 

Tdtels 

A 

85  540 

84  815 

4  599 

2  098 

684 

14  056 

4  084 

95  821 

B 

83  228 

18  818 

2  202 

1521 

548 

10466 

2968 

69  286 

C 

78  426 

17  063 

8  734 

2  701 

689 

4940 

1979 

109  482 

D 

20  889 

2  883 

617 

418 

198 

1409 

898 

26  747 

B 

12  899 

8487 

884 

818 

86 

1165 

812 

18  596 

F 

18  658 

2  545 

830 

299 

63 

692 

410 

22  897 

61 

924 

99 

14 

18 

21 

52 

87 

1165 

Gi 

4  787 

687 

203 

49 

46 

270 

189 

6181 

H 

529 

603 

89 

22 

20 

665 

112 

1990 

I 

8181 

1469 

185 

70 

82 

1052 

211 

6100 

J 

8  564 

8  251 

249 

108 

59 

1886 

500 

9062 

K 

670 

797 

57 

26 

81 

804 

145 

2080 

L 

4  926 

4  775 

421 

96 

67 

7  642 

960 

18  887 

M 

544 

557 

61 

17 

7 

242 

76 

1504 

N 

10212 

11480 

1268 

253 

148 

4  852 

895 

28  558 

0 

1620 

508 

60 

15 

4 

825 

50 

2  577 

P 

7 

16 

8 

— 

1 

5 

6 

88 

Q 

If  Totd 

921 

965 

188 

42 

25 

491 

174 

2756 

281275 

108  708 

14  514 

8  051 

2664 

49  464 

18  896 

428  872 

214 
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TABLE    V. 

Occupations  of  RecruiU^ 
by  Nativities. 


Natifltj 

Afrieul- 
tuiml 

Me- 

Com- 
mercial 

Profes- 
dcnial 

Print- 
en 

en 

Miaod. 
Iftoeoiu 

Totelf 

A 

16  9S0 

18  596 

1826 

641 

244 

6284 

8  978 

48  499 

B 

86  075 

28  402 

3  231 

830 

656 

20141 

8  618 

86  953 

C 

11606 

2  879 

300 

215 

78 

1457 

296 

16  831 

D 

6165 

1047 

176 

82 

38 

1148 

150 

8806 

£ 

8168 

1249 

131 

42 

31 

915 

185 

6  721 

P 

4  555 

539 

97 

81 

13 

811 

149 

5  695 

Gi 

474 

57 

6 

6 

6 

58 

82 

683 

6> 

289 

145 

26 

10 

4 

102 

61 

687 

H 

582 

895 

117 

28 

30 

1506 

494 

8  652 

I 

8  425 

2  508 

301 

82 

76 

8  589 

530 

10  606 

J 

1861 

2  877 

422 

104 

94 

8369 

720 

9  447 

E 

589 

914 

154 

23 

23 

761 

145 

2609 

L 

2568 

6858 

639 

80 

134 

13  216 

1682 

26177 

M 

214 

449 

97 

31 

10 

660 

200 

1661 

N 

4  905 

6  345 

1010 

207 

46 

4  007 

798 

17  818 

0 

811 

261 

49 

10 

2 

606 

72 

1811 

P 

8 

69 

32 

4 

— 

160 

28 

291 

Q 

Total 

208 

636 

168 

55 

14 

886 

249 

2  211 

98  428 

64  221 

8  782 

2480 

1499 

69161 

18  887 

242  958 
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TABLE   VI. 

Occupations  of  U.  S.  SoldierSj 
hy  Nativities. 


mi&iitj 

Agrieul- 
tanl 

He- 

ehanie 

Com- 
mtrdal 

Profe*- 
iIoimJ 

Print- 
en 

Labor- 
en 

Hlaeel- 
UoeooA 

Total! 

A 

62  470 

48  411 

6  426 

2  734 

928 

20  340 

8  012 

139  820 

B 

68  308 

41716 

6  483 

2  361 

1199 

30  607 

6  681 

166189 

C 

90  032 

19  442 

4  034 

2  916 

717 

6  397 

2  276 

126  818 

D 

27  004 

8  430 

793 

496 

231 

2  667 

1043 

86  663 

E 

16  067 

4  686 

616 

866 

117 

2  080 

497 

24  817 

F 

23113 

8  084 

427 

880 

76 

1003 

699 

28  692 

Gi 

1398 

166 

20 

23 

27 

106 

69 

1798 

Gi 

^026 

832 

229 

69 

60 

372 

200 

6  768 

H 

1111 

1498 

166 

60 

60 

2171 

606 

6  642 

I 

6  666 

8  972 

486 

162 

108 

4  641 

741 

16  606 

J 

6  426 

6128 

671 

207 

163 

4  706 

1220 

18  609 

K 

1269 

1711 

211 

49 

64 

1066 

290 

4  689 

L 

7  494 

11663 

1060 

176 

201 

20  868 

2  642 

44  064 

H 

768 

1006 

168 

48 

17 

902 

276 

8166 

N 

16117 

17  776 

2  278 

460 

189 

8  869 

1693 

46  871 

0 

2  481 

764 

109 

26 

6 

981 

122 

4888 

P 

16 

86 

86 

4 

1 

166 

34 

829 

Q 

1124 

1601 

806 

97 

89 

1877 

423 

4967 

Total 

824  703 

167  929 

28  296 

10  631 

4163 

108  626 

27  283 

666  630 

ZLff 
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TABLE    Vn. 

Occupatianf. 
Proportionate  Numbers  for  Different  States. 


Steteof 

Agrieul- 

Me- 

Com- 

Prote- 

Prlnt- 

Labor- 

MlKri- 

Totab 

XnUatmcat 

tand 

msrelal 

dooal 

tn 

en 

kneoiu 

Maine    .    .    . 

816 

292 

29 

20 

4 

241 

98 

1000 

New  Hampthire 

812 

854 

82 

11 

10 

245 

86 

1000 

Vennont    .    . 

647 

169 

85 

28 

4 

110 

7 

1000 

140 

602 

74 

10 

9 

186 

79 

1000 

Connecticut   . 

260 

411 

46 

11 

7 

208 

72 

1000 

New  York  .    . 

847 

265 

78 

18 

9 

260 

88 

1000 

Penniylyania . 

258 

818 

16 

5 

6 

850 

57 

1000 

West  Vuginia 

647 

214 

19 

18 

8 

96 

•8 

1000 

Kentncky  .    . 

780 

142 

20 

8 

8 

76 

21 

1000 

Ohio .... 

662 

242 

58 

80 

6 

90 

12 

1000 

Indiana.    .    . 

T16 

171 

28 

16 

5 

47 

28 

1000 

BlinoiB  .    .    . 

670 

168 

84 

28 

7 

58 

50 

1000 

Michigan  .    . 

610 

198 

18 

11 

4 

129 

85 

1000 

Wiflconiin .    . 

649 

141 

4 

9 

6 

187 

4 

1000 

Iowa .... 

754 

146 

10 

27 

7 

81 

25 

1000 

Total  .    .    . 

582 

226 

40 

18 

7 

102 

SO 

1000 

487 

252 

85 

16 

6 

168 

41 

1000 
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TABLE    Vm. 

Oecup€Uions. 
PrcforiwmU  Nwmbers  far  Different  NativiUes, 


i 

HatlTUy 

Agrieol- 
tand 

Ib- 

ekaato 

Coin* 

■MMtol 

ProfiM- 
iloaal 

Print- 
am 

Totala 

▲ 

877 

847 

u 

20 

7 

^    146 

67 

1000 

B 

4S7 

267 

86 

16 

8 

196 

42 

1000 

C 

716 

164 

82 

28 

6 

61 

18 

1000 

D 

760 

96 

22 

14 

7 

72 

29 

1000 

B 

661 

198 

21 

16 

6 

86 

20 

1000 

F 

808 

108 

16 

11 

\       > 

86 

20 

1000    . 

Oi 

778 

87 

11 

18 

16 

68 

88 

1000 

Gt 

74S 

128 

34 

9 

7 

66 

29 

1000 

H 

197 

266 

28 

9 

9 

886 

107 

1000    > 

I 

896 

289 

26 

9 

7 

279 

46 

1000    1 

J 

S9S 

881 

86 

11 

9 

264 

66 

1000 

K 

S71 

869 

46 

11 

12 

280 

62 

1000 

L 

170 

264 

24 

4 

6 

478 

60 

1000 

M 

240 

818 

60 

16 

6 

286 

87 

1000 

N 

880 

887 

60 

10 

4 

182 

87 

1000 

0 

664 

174 

26 

6 

1 

212 

28 

1000 

P 

46 

268 

107 

12 

8 

471 

108 

1000 

Q 

226 

822 

62 

20 

8 

277 

86 

1000 

Tpfil 

487 

262 

86 

16 

6 

168 

41 

1000 

CHAPTER  VIII. 

MEAN  DIMENSIONS   OF  BODY. 

1.  BUtory  of  the  Investiffoium. 

In  the  early  part  of  the  year  1863,  an  extensive  series  of  in- 
quiries as  to  the  physical  and  social  condition  of  our  soldiers  was 
prepared  by  Mr.  Olmsted,  the  General  Secretary  of  the  Commis- 
sion, and  Mr.  Elliott,  the  Actuary.  These  were  intended  to  include 
the  most  important  physical  dimensions  and  personal  characteris- 
tics, and  the  necessary  apparatus  was  procured  without  delay. 
Similar  investigations  had  already  been  undertaken,  to  some  ex- 
tent, by  Professor  Henry,  in  behalf  of  the  Smithsonian  Institution, 
who  had  caused  apparatus  to  be  constructed  for  the  purpose  ;  and 
new  instruments  for  measuring  were  made  at  the  Coast  Survey 
office,  under  the  supervision  of  the  Vice  President  of  the  Commis- 
sion and  Superintendent  of  the  Coast  Survey,  the  late  Professor 
Bache.  Two  inspectors  were  appointed,  and  charged  with  the 
duty  of  obtaining  the  desired  measurements  and  information  for  as 
many  men  as  possible.  One  of  these,  Dr.  S.  B.  Buckley,  was 
assigned  to  the  army  of  the  Potomac,  while  the  other,  Mr.  Risler, 
measured  soldiers  in  Washington  City.  The  latter  was,  after  a 
month's  service,  relieved  by  Mr.  E.  B.  Fairchild,  who  was  sta- 
tioned first  at  a  camp  on  one  of  the  islands  in  New  York  harbor, 
and  subsequently  at  that  for  rebel  prisoners  at  Point  Lookout  in 
Maryland. 

The  schedule  to  be  filled  out  by  the  examiner  was  in  two  parts, 
one  pertaining  solely  to  physical  characteristics,  and  such  other 
questions  as  might  be  supposed  to  be  of  importance  in  connection 
with  these,  and  the  other  having  only  a  bearing  on  the  purely 
moral  and  social  condition  of  the  same  men.  The  former  series 
only  is  here  discussed,  the  blank  schedule  containing  them,  and 
known  as  Form  E,  having  been  as  follows :  — 

1.  Number  of  soldier  in  order  of  examination  ? 

2.  Name  of  soldier  ? 

Bank? 
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3.  Regiment? 

4.  Entire  height  (in  stockings  —  inches  and  tenths)  ? 

5.  Height  from  ground  to  lower  part  of  neck  (7th  cervical  vertebra  )  ? 

6.  Height  to  perinaeum  ? 

7.  Breadth  of  neck  ? 

8.  Breadth  of  shoulders  ? 

9.  Breadth  of  pelvb  ? 

10.  Circumference  of  chest  over  the  nipple  (under  the  coat  and  vest  — 
inches  and  tenths)  ? 

11.  Circumference  of  waist? 

12.  Length  of  arm  —  from  arm-pit  to  tip  of  middle  finger  ? 

13.  Capacity  of  chest  (cubic  inches)  ? 

14  Weight  (lbs.  and  half  lbs.)  without  coat,  hat,  arms,  or  accoutre- 
ments? 

15.  Dynamometer? 

16.  In  the  opinion  of  Inspector,  from  appearance  and  statements  of 
subject,  is  he  of  American  stock  of  three  or  more  generations  ?  (In 
cases  where  this  question  cannot  be  answered  with  confidence,  affir- 
matively or  negatively,  it  will  be  best  not  to  pursue  the  examination.) 

17.  1£  so,  period  of  immigration  of  ancestry  ?  (Detail  of  both  sides 
desirable.) 

18.  Where  bom  —  country  or  State  ? 

**  county  ? 

^  parish  or  town  ? 

19.  If  foreign  bom,  year  of  arrival  in  this  country  ? 

Supposed  about  ? 

20.  Country  of  birth  —  of  father  ? 

**  "of  mother  ? 

**  "of  grandparents  ? 

21.  Enlisted  —  when? 

where? 

for  what  period  ? 

22.  Conjugal  relation  (as  single,  married,  or  widower)  ? 

23.  Age  (last  birthday)  ? 

24.  Former  occupation  ? 

25.  Hair — color? 

Bald? 

«    slightly  ? 
If  so,  at  what  age  did  baldness  become  distinct  ? 

26.  Eyes  —  color? 

"        distance  between  pupils  ? 
"        prominent  ? 

27.  Complexion? 

28.  Pulse  (regular),  beats  per  minute  ? 

29.  Respiration  (number  of  inspirations  per  minute)  ? 
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80.  Muscular  development  ? 

81.  State  if  in  usual  vigor  ? 

if  reduced  bj  disease  ? 
**  wounds  ? 

^  recent  exertion  ? 

**  hardship  ? 

**  poor  fare  ? 

82.  I»  he,  when  ordinarily  well,  a  tougher  and  more  vigorous  mao  dum 
before  he  entered  the  army  ? 

Less  so? 
BS.  Condition  of  teetfi  ? 
Number  lost  ? 
Number  decayed  ? 
Number  filled  ? 
84.  Head  —  circumference  about  frontal  eminence  and  greatest  projec- 
tion of  occiput  ? 

Distance  between  the  condyloid  process  of  lower  jaw  over  ot 

JrorUtt  —  longest  measurement  ? 
Distance  between  condyloid  processes  over  parietal  bones  ? 
Distance  from  frontal  eminence  to  protuberance  of  occiput  ? 
85.  Facial  angle  ? 

The  questions  of  which  the  numbers  are  omitted  here  belonged 
to  the  social  series. 

Of  examinations  and  measurements  made  in  conformity  withr 
his  schedule,  there  are  existing  very  nearly  8000,  which  will  be 
specified  in  detail  hereafter. 

In  June  1864  the  author  of  this  treatise  was  appointed  Actuary 
of  the  Commission,  and  the  following  passage  is  quoted  from  hia 
first  report,  made  after  an  examination  into  the  statistical  materials 
of  the  Conunission,  and  their  condition,  and  dated  1864,  July  12. 

^  Of  the  reports  of  physical  and  social  condition  of  soldiers  not  quite 
7200  have  been  received,  namely,  about  5200  for  national,  and  1970  ibr 
rebel  soldiers.  .  .  .  The  results  of  the  physical  inspections  are 
tabulated  for  all  the  1970  rebel  prisoners,  and  for  3277  of  the  UnitecT 
States  soldiers ;  also  for  about  760  returns  from  the  convalescent  camp. 

^  A  cursory  examination  of  these  returns  has  impressed  me  forcibly 
not  only  with  the  great  value  of  the  woric,  but  also  wi^  the  importance 
of  some  more  distinct  understanding  and  interchange  of  ideas  between 
different  inspectors,  if  their  results  are  to  be  combined  or  compared 
with  one  another.  Those  questions  which  are  necessarily  general  in 
their  nature  have  been  answered  by  the  inspectors  according  to  their 
individual  interpretation  of  somewhat  vague  words,  and  it  appears  to  me 
essential  that  some  arbitrary  directSons  be  prescribed  for  their  guidance. 
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or  better  still,  agreed  upon  by  the  inspectors  themselves  afler  personal 
conference. 

^  In  view  of  the  slowness  with  which  these  valuable  data  can  be  col- 
lected, I  would  strongly  recommend  as  large  an  increase  of  the  number 
of  inspectors  as  may  appear  feasible  to  the  Ck>mmission.  Twenty  in- 
spectors could  furnish  but  about  7500  to  8000  returns  a  month,  and  the 
best  exertions  of  the  Commission  can  only  obtain  a  comparatively  small 
number.  No  examinations  of  the  negro  troops  seem  to  have  yet  been 
made,  and  the  importance  of  such  inspections  needs  no  comment  Tlie 
blank  forms  might  perhaps  be  somewhat  modified  with  advantage. 

*^  Should  it  accord  with  the  views  of  the  Commission  to  organize  a 
large  force  of  inspectors  of  physical  condition  at  least,  I  would  farther 
suggest  the  desirableness  of  some  official  chief  of  the  corps,  a  part  of 
whose  duty  it  should  be  to  insure  uniformity  in  the  interpretation  of  the 
questions,  and  in  the  signification  attributed  to  the  phraseology  of  an- 
swers." 

The  Commission,  with  the  ready  aid  and  confidence  which  they 
have  never  failed  to  accord  their  Actuary,  and  which  will  always 
jremain  among  his  most  gratifying  recollections  of  an  agreeable 
personal  intercourse  of  nearly  four  years,  adopted  the  saggestions 
of  this  report,  and  authorized  the  construction  of  twelve  sets  of 
measuring  apparatus,  as  well  as  the  employment  of  twelve  ex- 
aminers, who  should  devote  their  attention  to  these  investigations 
and  measurements  exclusively,  —  and  a  suiBcient  number  of  clerks 
to  tabulate  the  results  as  &st  as  received. 

Considerable  modifications  were  introduced  into  the  apparatus, 
already  excellent,  and  the  schedule  of  questions  was  enlarged  and 
revised,  with  the  view  of  introducing  as  much  precision  as  possible 
regarding  the  points  of  the  body  which  should  serve  as  bases  for 
measurement.  It  has  always  been  a  source  of  regret  to  the  writer, 
that  the  preparation  of  this  series  of  questions  had  not  fallen  to 
more  competent  and  experienced  hands,  since  his  previous  studies 
had  been  in  totally  different  departments  of  research.  But  the 
circumstances  of  the  case  rendered  this  impossible,  and  he  endeav- 
ored to  render  the  consequent  disadvantages  a  minimum  by  con- 
sultation with  firiends  whose  pursuits  are  of  an  anthropological  or 
physiological  nature.  Among  those  whom  he  would  especially 
mention  with  gratitude,  as  having  aided  with  useful  counsel,  are 
Professors  Agassiz,  J.  Wyman,  and  Holmes,  as  well  as  Dr.  J.  H. 
Douglas,  till  that  time  Chief  Inspector  and  Assistant  Secretary 
of  the  Commission.  Many  points  of  the  present  inquiry  would 
have  been  more  judiciously  ordered,  and  many  of  the  measure- 
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ments  more  effectively  conducted,  had  the  knowledge  and  expe- 
rience which  have  necessarily  followed  this  work  been  available 
at  its  commencement ;  but  the  author  ventures  to  hope  that  the 
materials  obtained,  and  the  elaboration  which  has  been  found  pos- 
sible for  them,  may  be  regarded  as  contributions  to  human  knowl- 
edge, sufficient  to  palliate  the  want  of  the  ampler  results  which 
these  opportunities  would  have  yielded  to  abler  and  more  experi- 
enced inquirers.  It  was  only  after  the  measurements  were  com- 
pleted that  he  first  saw  the  learned  and  instructive  ^^  Varlesung'en 
iiber  den  Menschen^^^  by  Professor  Vogt,  which  would  have  given 
most  valuable  guidance. 

The  apparatus  employed  will  be  described  hereafter.  Unfortu- 
nately the  difficulties  under  which  all  mechanic  arts  were  suffering 
at  that  period  of  the  war,  from  lack  of  men  and  materials,  pre- 
vented  the  prompt  completion  of  the  apparatus,  and  it  was  not  till 
after  four  months  that  all  the  instruments  were  ready  for  use.  The 
fact  that  all  the  previous  measurements  had  been  made  in  inches 
seemed  to  render  it  advisable  that  the  new  ones  should  be  likewise 
recorded  in  inches  as  the  units,  which  was  accordingly  done,  instead 
of  employing  the  metric  system.  This  has  since  been  a  subject  of 
regret,  on  several  accounts,  not  the  least  of  which  is  the  almost  in- 
superable tendency  of  all  measurers  to  record  their  results  in  some 
foil  number  of  units  whenever  possible,  so  that  the  degree  of  ac- 
curacy is  increased  to  a  marked  extent  as  the  magnitude  of  the 
unit  is  decreased.  Had  the  dimensions  been  taken  in  centimeters 
instead  of  inches,  not  only  would  the  results  have  been  more  uni- 
versally apprehended,  but  they  would  really  have  gained  in  pre- 
cision. 

The  new  form  prescribed  for  the  examinations  received  the  title 
"  Form  EE."  To  avoid  confusion,  the  same  numbers  were  retained 
for  the  questions  as  had  been  given  in  Form  E,  the  new  questions 
being  interpolated  with  fractional  numbers  or  discriminated  by 
small  letters  affixed. 

The  following  was  the  schedule,  in  which  the  nature  of  the 
modifications  introduced  will  be  recognized  at  once. 
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[Form  EE.] 
SANITARY  COMMISSION. 


INDIVIDUAL  INSPECTION. 

1.  Number  of  soldier  in  order  of  examinatioii  ? 

2.  Name  of  soldier  ? 

Rank? 
8.  Regiment? 

4.  Entire  height  (in  stockings  —  inches  and  tenths)  ? 

4^.  Distance  from  tip  of  middle  finger  to  level  of  upper  margin  of 
patella  (in  "  attitude  of  the  soldier  '*)  ? 

5.  Height  to  lower  part  of  neck  (spine  of  the  prominent,  t.  e.,  7th 

cervical  vertebra)  ? 
5^.  Height  to  knee  (middle  of  patella)  ? 

6.  Height  to  perinaeum  ? 

6^.  Perinaeum  to  most  prominent  part  of  pubes  ? 

7.  Breadth  of  neck  ? 
7^.  Girth  of  neck  ? 

8.  Breadth  of  shoulders  between  acromion  processes  ? 

9.  Breadth  of  pelvis  between  crests  of  ilia  ? 

10.  Circumference  of  chest  across  the  nipples  — 

a.  Full  inspiration  ? 

b.  Aller  expiration  ? 
10^.  Distance  between  nipples  ? 

11.  Grcumference  of  waist  above  hips? 

11^.  Circumference  around  hips  on  level  with  trochanters? 

12  a.  Length  of  arm  —  from  tip  of  acromion  to  tip  of  middle  finger  ? 

b.  Distance  from    middle  of  top  of  sternum  to  tip  of  middle  fin- 

ger, arm  extended  ? 

c.  Distance  from  tip  of  acromion  to  extremity  of  elbow  ? 

13.  Capacity  of  chest  in  cubic  inches  (t.  e,y  amount  exhaled  after  Ml 

inhalation)  ? 

14.  Weight  (lbs.  and  half  lbs.)  without  coat,  hat,  arms,  or  accoutre- 

ments ? 
14^.  Weight  (from  memory)  at  enlistment? 

15.  Dynamometer? 

16.  In  the  opinion  of  the  Inspector,  from  appearance  and  statements  of 

subject,  is  he  of  American  stock  of  three  or  more  generations  ? 

17.  If  so,  period  of  immigration  of  ancestry  ?      (Detail  of  both  sides 

desirable.) 

18.  Where  bom  —  country  or  State  ? 

"  county  ? 

**  parish  or  town  ? 
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19.  If  foreign  bom,  year  of  arrival  in  this  country  ? 

Supposed  about  ? 

20.  Country  of  birth  —  of  father  ? 

"  of  mother  ? 

^  of  grandparents  ? 

21.  Enlisted  —  when  ? 

where? 

for  what  period  ? 

22.  Conjugal  relation  (as  single,  married,  or  widower)  ? 

23.  Age  (last  birthday)  ? 

24.  Former  occupation  or  occupations  ? 

25.  Hair  — color? 

amount? 
texture? 
If  bald,  at  what  age  did  baldness  become  distinct  ? 

26.  Eyes  —  color  ? 

distance  between  outer  angles  ? 

«  ^       inner  angles  ? 

prominent  ? 

27.  Complexion? 

28.  Pulse  (regular)  beats  per  minute  ? 

29.  Respiration  (number  of  inspirations  per  minute,  when  quiet)  ? 

80.  Muscular  development? 

81.  Is  he  in  usual  vigor  ? 

reduced  by  disease  ? 
**  wounds  ? 

^  recent  exertion  ? 

^  hardship  ? 

**  poor  fore? 

82.  Ie(  he,  when  ordinarily  well,  a  tougher  and  more  vigorous  man  than 

before  he  entered  the  army  ? 
SB.  Condition  of  teeth  ? 
Number  lost  ? 
84.  Head — a.  Circumference  about  frontal  eminence,  and  greatest  pro- 
jection of  occiput  ? 
h.  Distance  between  the  condyloid  processes  of  lower  jaw 
over  osJronUsy  longest  measurement  ? 

c.  Dbtance    between   condyloid  processes    over   parietal 

bones? 

d.  Distance  between  condyloid  processes  over  occipital  pro> 

tuberanoe  ? 
0.  Distance  from  frontal  eminence  to  protuberance  of  oc 
ciput? 

f.  "Width  between  angles  of  jaws  ? 

g.  "Width  between  condyloid  processes? 
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35.  Facial  angle  ?  ^ 

36.  Foot—  a.  Length  from  tip  of  great  toe  to  extremity  of  heel ? 

b.  Length  from  tip  of  great  toe  to  hollow  above  heel  ? 

c.  Thickness  at  instep  ? 

(L  Circumference  around  heel  and  anterior  ligament  ? 
51.  Was  he,  before  the  war,  given  to  athletic  recreations,  and  if  so, 

what  kind  ? 
55.  Education  —  Limited  common  school  ? 

Good  common  school  ? 
High  school  ? 
Professional  ? 

57.  Distance  of  dbtinct  vision  for  small  pica  double-leaded  type  ? 

58.  Does  he  distinguish  colors  correctly  ? 

If  not,  describe  the  irregularity  ? 

To  secure  uniformity  in  the  mode  of  measurement  by  different 
examiners,  Dr.  Buckley,  whose  experience  and  scientific  attain- 
ments had  already  proved  serviceable  in  the  examinations  under 
Form  £,  was  appointed  Chief  Examiner,  and  all  'the  other  gen- 
tlemen engaged  upon  the  work  went  through  some  days'  practice 
in  measuring  with  him.  The  following  printed  instructions  were 
also  fiimished  to  each  examiner. 

INSTRUCTIONS  FOR  EXAMINATION  OF  INDIVIDUALS.  —  [Form  EE.] 

The  persons  examined  should  not  be  selected,  but  should  be  taken 
indiscriminately,  —  by  companies  and  regiments,  when  possible. 

The  object  of  Question  4^,  b  to  determine  the  point  on  the  outer 
side  of  the  thigh  corresponding  with  the  tip  of  the  middle  finger,  in  the 
**  attitude  of  the  soldier.*'    It  is  best  measured  with  the  calipers. 

Question  6^  cannot  be  answered  by  means  of  the  andrometer,  but 
may  be  omitted,  as  also  may  Question  10^,  when  no  opportunity  is  found 
for  examination  of  the  individual  without  clothing.  Such  opportunities 
are  never  to  be  lost ;  although  the  ordinary  examination  requires  merely 
tiie  removal  of  hat,  coat,  waistcoat,  and  boots,  and  loosening  the  shirt 
aft  the  breast 

The  Girth  of  neck  (Question  7^)  is  to  be  taken  around  the  pamum 
Adami, 

The  Circumference  of  chest  (10)  is  to  be  measured  under  all  the 
clothing ;  the  Distance  between  nipples  (10^),  taken  with  calipers. 

For  ascertaining  the  Capacity  of  the  chest  (13),  the  lungs  are  to  be 
fiiDy  inflated,  and  then  as  completely  emptied  as  may  be,  by  breathing 
through  the  tube  of  the  spirometer.  The  results  of  three  consecutive 
are  to  be  recorded. 

The  Questions  28  and  29,  as  to  the  number  of  pulsations  and  inspi- 

l( 


226  MEAN  DIMENSIONS  OF  BODY. 

rations  in  a  minute,  must  both  be  answered  before  the  trial  of  the  Dy- 
namometer (15),  which  would  derange  the  normal  condition.  The  res- 
pirations are  of  course  to  be  counted  without  the  knowledge  of  the 
individual.  It  is  recommended  that  they  be  noted  immediately  after 
the  arm-measurements  (13),  when  the  person  examined  is  not  suspect- 
ing a  change  in  the  order  of  questions  as  printed ;  and  before  the 
trials  with  the  Spirometer.  The  precautions  for  insuring  accurate  an- 
swers are  self-evident 

In  answer  to  Question  16,  state  the  stock,  if  possible  (as  English, 
Irish,  French,  etc.) ;  if  not,  state  the  race,  unless  Caucasian,  (as  Afri- 
can, Malay,  etc.) ;  or  if  of  mixed  races,  and  what 

In  Trades  (Question  24),  the  journeyman  is  to  be  distinguished 
from  the  master  in  all  cases  —  as,  Baker  (journeyman);  Carpenter 
(master).  Laborers  are  to  be  described  according  to  the  nature  of 
their  employment  —  as  Agricultural  Laborer,  Railway  Laborer.  The 
term  Farmer  should  be  applied  only  to  those  who  have  themselves 
owned  or  rented  land.  The  sons  of  farmers,  living  on  the  farm  and 
working  on  it,  may  be  returned  "  Farmers*  sons."  Descriptions  of  oc- 
cupation should  be  precise  —  they  are  too  often  incomplete  :  for  exam- 
ple, engine  feeder,  engine  driver,  not  engineer;  hr<us  founder,  iron 
founder,  not  founder  simply ;  commercial  clerk,  lawyer*s  clerk,  not 
clerk,  simply.  If  a  Mechanic,  state  the  Branch  of  manufacture ;  if  a 
Shopkeeper  or  Salesman,  state  the  kind  of  business. 

The  Color  of  the  Hair  (25),  may  be  described  as  Black,  Dark-Brown, 
Brown,  Light-Brown,  Sandy,  Red,  Gray  (if  gray,  the  original  color 
should  also  be  ascertained  and  recorded)  ;  its  Amount,  as  Thick, 
Medium,  Scanty,  or  the  degree  of  baldness  indicated ;  its  Texture,  as 
Straight,  Wavy,  or  Curly,  and  as  Coarse,  Medium,  or  Fine. 

The  Color  of  the  Eyes  (26),  —  as  Blue,  Gray,  Hazel,  Light-Brown, 
Dark-Brown,  Black. 

The  Complexion  (27),  — as  Fair,  Ruddy,  Medium,  or,Dark. 

The  Muscular  Development  (30),  —  as  Large,  Moderate,  or  Defi- 
cient 

In  the  Measurements  of  Head  (34),  —  the  lengths  under  the  hair  are 
desired.  The  measures  a  and  b  refer  to  the  "  frontal  eminence,"  or  most 
prominent  part  of  the  forehead  above  the  superciliary  ridge.  But  the 
distance  e  should  be  measured  from  the  angle  of  the  skull  between  the 
eyebrows  to  that  at  the  base  behind.  The  widths  /  and  g  are  to  be 
taken  with  calipers ;  the  other  measures  with  the  tape. 

The  Length  and  Thickness  of  Foot  (36),  are  to  be  measured  with  cal- 
ipers. 

In  answering  Question  55,  record  the  apparent  degree  of  actual  cul- 
ture or  intelligence,  rather  than  the  mode  in  which  it  was  obtained. 

The  Facial  Angle  (35),  has  its  center  at  the  alveolar  process,  and  the 
angle  desired  is  included  between  lines  drawn  to  the  orifice  of  the  ear, 
and  to  the  *'  frontal  eminence  "  as  above  defined. 


MEAN   DIMENSIONS  OF  BODY.  227 

The  lines  entitled  *<  Objects  of  the  Examination  "  are  printed  on  the 
hack  of  the  Forms  EE  in  small-pica  double-leaded,  and  may  be  used 
for  Question  57. 

The  object  of  Question  58  is  to  determine  the  comparative  frequency 
of  what  is  called  color-blindness,  by  ascertaining  whether  green  can  be 
distinguished  easily  from  red,  yellow  from  blue,  etc. 

All  measurements  are  to  be  noted  in  inches  and  tenths,  so  far  as  pos- 
sible ;  and  if  for  any  reason  it  should  not  be  found  practicable  to  obtain 
satisfactory  and  accurate  answers,  it  is  better  to  make  a  dash  against  the 
question,  omitting  the  answer  entirely,  than  to  record  an  uncertain  re- 
sult 

In  examining  negro  troops,  give,  as  answer  to  Question  30,  an  esti- 
mate of  the  proportion  of  black  blood,  such  as  Full  Black,  Mulatto, 
Quadroon,  Octroon ;  as  well  as  of  the  negro  race,  if  this  can  be  dis- 
criminated. In  answer  to  Question  55,  a  stiitement  of  the  apparent  in- 
telligence may  be  given,  such  as  Very  low,  Low,  Average,  Quick,  etc. ; 
—  the  ordinary  white  private  soldier  being  taken  as  the  standard  of 
comparison.  Also  state  whether  he  can  read  or  write,  or  both,  well  or 
imperfectly ;  and  when  this  was  learned. 

The  blanks,  when  filled,  are  to  be  sent  to  the  Statistical  Department 
of  the  Commission,  at  Washington,  —  weekly,  if  possible.  Not  more 
than  one  hundred  sets  of  measures  should  ever  remain  in  the  hands  of 
the  examiner  at  a  time. 

Cambridge,  March  1, 1865. 

The  close  of  the  war  happily  deprived  us  of  the  opportunities 
for  measuring,  by  dispersing  the  citizen  soldiery  to  their  homes ; 
but  all  means  of  obtaining  the  desired  data  were  actively  improved, 
so  that  our  total  number  of  men  measured  according  to  the  new 
form  nearly  reaches  the  number  of  15  900.  Some  of  these  it  has 
seemed  desirable  not  to  incorporate  with  our  results,  but  the  meas- 
urements of  15  781  men  seem  entitled  to  full  confidence,  as  hon- 
estly, carefully,  and  intelligently  made. 

In  arranging  the  stations  of  the  different  examiners,  and  giving 
instructions  as  to  the  special  duties  of  each,  efforts  were  made  to 
provide  so  far  as  possible  that  the  measurements  by  each  person 
should  be  confined  to  no  one  class  of  men,  and  that  the  measure- 
ments of  no  class  should  be  restricted  to  a  single  examiner.  The 
Tarious  exigencies  of  the  work,  and  a  proper  regard  to  economy, 
prevented  entire  compliance  with  this  rule  ;  yet  it  was  never  over- 
looked, and  in  those  cases  where  the  physical  examination  of  any 
class  of  men  was  conducted  by  one  person  only,  the  duty  was  as- 
signed to  the  most  experienced  and  careful  person  available,  and 
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to  some  one  moreover  whose  other  duties  had,  when  possible,  been 
snch  as  to  permit  his  work  to  be  easily  compared  with  that  of  more 
than  one  other  examiner. 

The  military  officers  at  the  various  camps  and  stations  afforded 
all  needful  opportunities  for  these  examinations  with  unfailing 
readiness,  no  obstacles  having  been  encountered  in  any  instance 
from  want  of  cooperation  on  the  part  of  commanding  officers.  By 
the  Navy  Department  here,  as  in  all  other  cases,  facilities  were 
accorded  with  cordiality,  and  both  the  late  Chief  of  the  Medical 
Bureau,  Dr.  Whelan,  and  the  present  Chief  of  Bureau,  Dr.  Hor- 
witz,  issued  orders  which  greatly  aided  our  endeavors.  To  Ad- 
miral Stringham,  then  commanding  the  Charlestown  Navy  Yard, 
as  also  to  Admiral  Thatcher,  and  to  the  officers  of  the  Naval  Re- 
cruiting Station,  in  New  York  city,  our  thanks  are  also  due.  In  those 
cases  where  application  to  the  Secretary  of  War  became  necessary, 
we  were  less  fortunate,  all  such  applications  being  refused  without 
exception.  This  has  unfortunately  precluded  us  from  repeating  the 
measurements  of  prisoners  of  war,  in  order  to  test  the  correctness 
of  the  differences  found  by  comparison  of  the  results  of  examina* 
tions  according  to  the  earlier  form.  Farther  permission  was  re- 
fused, nor  could  appeals  or  explanations  to  the  Surgeon-General  or 
the  Secretary  avail  to  obtain  permission  for  the  agents  of  the  Com- 
mission to  measure  any  of  the  large  number  of  full-blooded  Indians, 
who  were  held  for  a  considerable  time  as  prisoners  of  war  near 
Rock  Island,  on  the  Upper  Mississippi. 

A  detailed  exhibit  of  the  materials  collected  will  be  presented  in 
the  next  section. 

The  reports  from  the  examiners  were  sent  in  weekly,  whenever 
possible,  and  were  immediately  tabulated  upon  sheets  prepared  for 
the  purpose.  Those  data  which  seemed  capable  of  influence  by 
ethnological  agencies,  were  then  assorted  according  to  the  nativi- 
ties of  the  men ;  those  who  were  in  their  ordinary  health  being 
kept  distinct  from  those  who  were  not,  and  different  classes  of 
men  being  separately  tabulated,  so  far  as  was  possible.  Subse- 
quently a  minute  comparison  was  made  between  the  original  re- 
port and  the  tabulated  copy,  for  the  detection  of  errors  ;  those  of 
the  copyist  were  corrected ;  and  the  examiner  was  called  upon 
without  delay  for  information  as  to  any  measurements  or  state- 
ments which  seemed  probably  erroneous  in  his  reports.  At  a 
later  period  a  different  scrutiny  was  also  applied,  as  will  be  de- 
scribed in  its  proper  order. 

In  the  distribution  by  nativities,  the  same  classification  was  em- 
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ployed  for  the  later  measurements,  which  was  adopted  in  the  dis- 
cussion of  the  Statures,  and  has  been  described  in  Chapter  V.  But 
for  the  earlier  measurements  and  examinations,  the  arrangement 
18  different,  tlie  subdivision  beinc;  only  into  ten  classes. 

Careful  discussion  of  the  earHer  measures  soon  made  manifest 
the  great  importance,  not  to  say  necessity,  of  the  precautions,  for- 
tonately  already  taken,  to  provide  that  methods  of  measurement 
should  be  tlie  same  with  different  examiners.  Differences  of  the 
most  marked  and  peculiar  kind  appeared  to  exist  between  the 
United  States  soldiers  and  the  rebel  prisoners,  natives  of  Southern 
States.  So,  too,  a  comparison  of  the  physical  conformation  of 
soldiers  measured  at  the  Convalescent  Camp,  with  that  of  men  in 
active  service,  seemed  to  point  to  very  remarkable  inferences  ;  yet 
subsequent  measurements  of  other  men  of  the  same  classes  do  not 
appear  to  confirm  these  deductions,  and  it  is  more  than  probable 
that  the  discordances  arose  from  different  modes  of  measurement 
to  a  much  greater  extent  than  from  real  differences  between  the 
classes  of  men.  No  pains  have  been  spared  in  the  arrangement 
of  the  later  measurements  [EE],  to  avoid  and  to  eliminate  errors 
of  this  kind,  yet  it  would  be  vain  to  suppose  that  they  have  been 
entirely  obviated ;  and  indeed  their  influence  can  be  made  percep- 
tible by  minute  discussion  in  almost  every  one  of  the  measures 
prescribed  by  the  schedule.  This  is  especially  the  case  with  the 
head-measurements,  but  the  phenomenon  is  well  known  to  anthro- 
pologists ;  and  there  is  ground  to  hope  that  the  employment  of  the 
results  obtained  by  many  examiners,  each  of  whom  aimed  at  the 
same  object,  may  afford  a  means  for  final  deductions  comparatively 
free  from  individual  error.  For  some  questions,  such  as  the  facial 
angle,  special  determinations  of  personal  difference  have  been 
made,  and  applied  as  a  correction  to  the  result  Accidental  errors 
of  measurements  follow  a  general  law,  and  are  absolutely  elimi- 
nated when  the  mean  value  is  deduced  from  a  sufficiently  large 
number  of  cases ;  but  no  amount  of  repetition  by  the  same  indi- 
vidual can  eliminate  these  constant  personal  peculiarities.  Their 
elimination  implies  measurements  of  the  same  quantity  by  a  num- 
ber of  different  persons. 

Afler  the  tabulation,  classification  by  nativities,  and  verification 
of  the  numbers  by  a  new  comparison  with  the  original  reports, 
had  been  completed,  the  mean  values  for  each  dimension  were 
computed,  and  the  individual  cases  assorted  by  magnitude. 

A  system  of  groups  was  arranged,  each  group  corresponding  to 
certain  limits  of  variation  from  the  mean  value  for  that  particu- 
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lar  dimension,  and  the  number  of  eases  was  counted  which  be 
longed  within  each  group.  Several  desirable  ends  were  attained 
by  this  process,  but  its  principal  object  was  to  determine  the  ex- 
tent to  which  the  distribution  of  the  individual  values,  around  their 
mean,  conformed  to  the  Law  of  Error,  and  thus  to  decide  whether 
the  mean  already  determined  truly  represented  a  type ;  in  which 
case  it  would  not  be  essentially  changed  by  any  increase  in  the 
number  of  equally  good  measurements  ;  while,  on  the  other  hand, 
any  different  system  of  distribution  would  indicate  that  the  true 
type  had  not  been  attained,  so  that  our  mean  would  require  an  in- 
crease of  measurements  for  its  proper  determination.  An  oppor- 
tunity was  also  thus  afforded  and  improved  for  discovering  and 
investigating  cases  of  excessive  discordance  from  the  mean. 

At  a  later  period  of  the  investigation,  when  from  study  of  the 
Law  of  Growth,  it  became  manifest  that  the  dimensions  of  the 
body  are  very  dependent  upon  the  age  of  the  individual,  and  that 
the  increase  of  stature  generally  continues  for  more  than  ten  years 
after  the  age  at  which  most  enlistments  took  place,  the  full  impor- 
tance of  considering  the  age,  as  an  element  of  the  inquiry,  was  first 
appreciated.  This  would  require  a  classification  of  the  men  of 
each  nativity  according  to  age,  and  a  comparative  discussion  of 
their  dimensions  at  diflerent  ages.  Three  of  the  nativities  appear 
to  include  a  sufficient  number  of  individuals  to  permit  some  infer- 
ences to  be  obtained  in  this  manner,  especially  since  the  statistics 
of  stature  are  so  thoroughly  deduced  from  a  large  number  of  cases. 
Financial  considerations,  only,  have  prevented  this  investigation, 
which  is  among  the  many  of  which  the  prosecution  was  most  re- 
luctantly foregone.  The  materials,  however,  exist,  available  for 
any  future  inquirer,  and  in  a  form  which  will  require  a  minimum 
amount  of  labor  for  attaining  the  desired  results.  Whether  the 
several  dimensions  which  depend  upon  the  development  of  the 
bony  structure  increase  according  to  the  same  or  similar  laws,  or 
in  the  same  proportions,  during  the  years  between  the  ages  of 
eighteen  and  forty-five,  is  the  question  to  be  determined. 

One  important  part  of  the  discussion  of  our  materials  it  has 
happily  been  found  possible  to  complete,  namely,  the  reduction  of 
all  the  measured  dimensions  to  decimals  of  the  stature.  Thus 
the  proportions,  as  well  as  actual  dimensions,  are  determined  for 
nearly  twenty-four  thousand  men ;  and  if  we  are  justified  in  the 
assumption  that  the  osseous  system  is  symmetrically  developed 
af)^r  eighteen  years,  all  our  data  for  each  nativity  may  be  com- 
bined, without  fear  of  affecting  the  mean  results  by  tlie  aggrega« 
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tion  of  the  individual  dimensions  of  men  of  different  age.  And 
on  the  other  hand,  since  any  variation  in  the  relative  dimensions, 
for  different  classes,  must  be  on  a  scale  much  smaller  than  the  va- 
riations of  the  actual  dimensions,  our  mean  results  are  entitled  to 
greater  confidence,  the  peculiarity  of  abnormal  cases  is  more  dis- 
tinctly manifested,  and  the  materials  for  farther  investigation  of 
the  modification  of  bodily  proportions  by  age,  stature,  nativity, 
place  of  residence,  occupation,  class  of  society,  etc.,  as  well  as  by 
race,  are  brought  into  the  form  most  favorable  for  use. 

The  excessively  laborious  character  of  the  processes  to  which 
these  measurements  have  already  been  subjected,  will  be  palpable 
upon  the  most  cursory  examination,  and  will  doubtless  lead  to  as 
full  an  appreciation  of  what  has  been  accomplished,  as  of  what  has 
been  omitted.  Still,  it  may  be  well  to  record  that  the  omissions 
are  not  altogether  the  result  of  neglect,  or  of  want  of  desire  to 
continue  the  inquiries  for  which  these  measurements  afford  a  fuller 
scope  than  has  before  been  available  for  anthropologists  or  statis- 
ticians ;  but  it  is  in  great  part  due  to  the  limits  of  pecuniary  out- 
lay, and  of  time,  to  which  the  Sanitary  Commission  has  felt  bound 
to  restrict  their  researches. 

The  results  of  the  measurements  so  carefully  planned  and  car- 
ried out  by  Drs.  Schultz  and  Scherzer  of  the  Exploring  Expedition 
in  the  Austrian  steam-frigate  "  Novara,"  would  doubtless  have 
aided  in  the  discussion  of  the  materials  here  presented,  by  afford- 
ing the  guidance  which  the  inquiries  of  scholars  learned  and 
trained  in  anthropological  researches  could  not  fail  to  offer ;  but 
although  anxiously  awaited,  these  results  have  not  yet  been  pub- 
lished, so  far  as  the  author  of  this  volume  is  aware. 

To  give  as  wide  usefiilness  as  possible  to  these  researches  in 
their  ethnological  relations,  the  Commission  has  distributed  the 
apparatus  with  which  the  measurements  were  made,  among  various 
institutions  of  learning  in  the  United  States ;  and  has  disseminated 
the  blank  forms  [EE]  and  the  instructions  to  examiners  as  widely 
as  possible  among  scientific  travellers.  Governor  MacTavish,  of 
the  Red  River  Territory  of  British  North  America,  has  cordially 
undertaken  to  obtain  similar  measurements  of  Indians  of  that  re- 
gion, and  to  send  them  to  the  Smithsonian  Institution  ;  and  analo- 
gous measurements  of  Indians  of  the  Pacific  Coast,  both  in  North 
and  South  America,  have  been  promised,  and  are  probably  now 
making.  Although  this  schedule  is  doubtless  defective,  the  large 
number  of  men  who  have  been  measured  according  to  its  provis- 
ions, will  probably  render  it  more  useful  now  than  a  better  one 
would  be,  as  a  guide  for  ethnological  determinations. 
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2.  Mecuurements  obtained. 

It  ^as  been  stated  that  about  8000  men  were  examined  accord- 
ing to  the  original  Form  E.  Of  these  examinations,  by  far  the 
greater  portion  were  made  before  the  present  Actuary  assumed 
the  charge  of  the  work.  Some  of  the  results,  based  upon  meas- 
ures of  776  volunteers  made  by  Dr.  Buckley  at  the  Convalescent 
Camp  near  Alexandria,  and  those  of  916  men  made  by  the  same 
examiner  at  the  camp  at  Aquia  Creek  Landing,  were  communi- 
cated in  behalf  of  the  Commission  by  the  former  Actuary,  Mr. 
Elliott,  to  the  Statistical  Congress  at  Berlin  in  September  1863, 
and  subsequently  elaborated,  and  published  in  a  paper,  ^^  On  the 
Military  Statistics  of  the  United  States,"  with  the  Proceedings  of 
that  Congress.  Mr.  Elliott^s  well  known  ability  and  learning  ren- 
der tliis  document  one  of  high  interest.  Until  the  new  apparatus 
was  completed  for  use  in  the  examinations  according  to  the  Sched- 
ule [EE],  the  former  system  was  continued,  and  the  total  number 
of  the  earlier  physical  examinations  now  in  our  possession  is  as 
follows.^ 

Plaot  Date 

Conval.  Camp,  Va.  Jan.-Apr.  1868 

Aqaia  Creek,  Va.  Apr.-June  1863 

Camps  in  D.  C.  July  186d-Sept  1864 

Washington  May  and  June  1863 

David's  Island,  N.  Y.    Sept  1863 


Examiner 

No.  and  CUm  of  Men 

Dr.  S.  B.  Buckley 

776  U.  S.  soldiers 

« 

916     " 

« 

4045    " 

H.  Risler 

234     " 

£.  B.  FairchUd 

32     "           " 

tt 

75  Rebel  pris'rs 

« 

1915      " 

It 

11  U.  S.  soldiers 

I 

lpt. 


Lookout,  Md.  Oct  1863-Feb.  1864 


8004 


The  uncertainties  which  may  arise,  and  the  possible  errors  in- 
curred by  comparing  or  combining  these  several  sets  of  measures 
by  different  examiners,  have  been  already  alluded  to.  The  mean 
dimensions  deduced  from  measurements  by  any  one  examiner,  for 
men  of  different  classes  or  nativities,  may  legitimately  be  compared ; 
but  it  is  not  so  for  the  mean  values  obtained  for  one  class  by  one 
examiner,  and  for  another  class  by  another  examiner,  unless  a  suf- 
ficient number  of  some  one  class  has  been  measured  by  both  ex- 
aminers, to  permit  a  trustworthy  determination  of  the  mean  differ- 
ence of  their  results.    The  effect  of  the  want  of  some  good  method 

1  The  whole  number  of  these  returns  considered  worthy  of  tabulation  and  incorporation 
with  oar  results  was  7904.  Subsequently  the  reports  for  252  men,  measured  by  Mr.  Fair- 
child  at  Chattanooga  in  April  1864,  were  discovered  after  being  long  supposed  lost.  The^ 
were  received,  however,  too  late  for  incorporation  with  the  present  results. 
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of  determining  this  mean  difference,  for  the  earlier  measures,  will 
seriously  impair  tlie  reliance  to  be  placed  upon  any  comparative 
inference  from  these.  Thus,  for  example,  for  natives  of  the  New 
England  States,  the  mean  breadth  of  the  pelvis  appears  to  be  12.96 
inches,  and  the  distance  over  the  top  of  the  head  between  the 
firontal  and  occipital  eminences  14.44  inches ;  while  for  natives  of 
the  Slave  States,  the  corresponding  mean  values  are  found  to  be 
13.41  and  13.57  inches.  Or,  if  we  consider  relative  dimensions 
onlj,  expressed  in  terms  of  the  height  as  a  unit,  the  average  length 
of  the  legs  is  0.459  for  natives  of  Pennsylvania,  and  0.473  for 
rebel  prisoners;  and  the  head  measure  already  cited  gives  0.215  for 
New  Englanders,  and  0.199  for  Southerners.  Or,  yet  again,  if  we 
compare  men  in  perfect  health  with  men  not  in  their  usual  vigor, 
we  shall  find  the  heads  of  the  former  to  be,  on  the  average,  above 
three  tenths  of  an  inch  larger  in  circumference.  These  differ- 
ences do  not  exist  in  the  men  measured,  but  in  the  usages  and 
judgements  of  the  men  measuring  —  the  different  class  of  soldiers 
being  chiefly  examined  by  different  persons. 

Ineffectual  efforts  have  been  made  to  deduce  the  personal  differ- 
ences between  Messrs.  Buckley  and  Fairchild,  so  as  to  permit  a 
safer  comparison  of  their  respective  results.  In  the  absence  of 
this  important  means  of  referring  one  system  of  measures  to  the 
other,  the  results  of  these  earlier  measures  have  been  classified  by 
nativities  only,  and  directly  combined.  Therefore,  in  those  nativ- 
ities which  include  measurements  by  both  of  these  gentlemen,  the 
results  are  intermediate  between  those  which  would  have  been  de- 
rived from  the  measurements  by  each  examiner  separately. 

The  mean  values  of  the  Actual  and  Relative  dimensions,  or  as 
we  will  designate  them,  the  Dimensions  and  the  Proportions,  which 
are  deducible  from  this  series  of  physical  examinations,  will  be 
given  in  their  appropriate  place,  with  the  other  values  which  re- 
sult from  the  subsequent  series  of  measurements  with  improved 
apparatus,  and  according  to  the  new  schedule.  Where  marked 
difierences  are  found  to  exist  between  the  two  determinations  pur- 
porting to  be  of  the  same  dimensions,  the  explanation  will  generally 
suggest  itself  upon  comparison  of  the  language  of  the  question  in 
the  two  blank  forms. 

The  instruments  employed  consisted  of  an  andrometer,  spirom- 
eter, dynamometer,  facial-angle  instrument,  platform-balance,  cal- 
ipers, and  measuring  tape. 

The  andrometer  is  said  to  have  been  originally  devised  by  a 
tailor  in  Edinburgh,  named  McDonald,  who  used  it  to  determine 
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the  proper  size  for  soldiers'  clothing,  for  which  he  had  undortaki-n 
a  considerable  contract  with  the  military  authorities.  Ballingull 
has  given '  some  account,  as  well  as  a  representation  of  it;  and 
states  that  the  instrument  is  deposited  in  the  Museum  of  the  Edin- 
burgh University.  It  enables  the  total  height,  breadth  of  neck, 
of  shoulders,  and  of  pelvis,  the  length  of  legs  and  height  to  the 
knee  to  be  measured  with  greater  accuracy  and  rapidity  than  oth- 
erwise would  be  possible,  since  when  the  man  to  be  measured  has 
taken  his  position,  gauges  are  quickly  set  for  the  measures  of  all 
these  dimensions,  and  the  numerical  values  read  off  after  the  man 
has  left  the  instrument  Instruments  of  this  kind  were  con- 
siructed  for  the  Sanitary 
Commission  in  1863,  at  the 
office  of  the  U.  S.  Coast 
Survey,  under  the  special 
supervision  of  the  late  Pro- 
fossor  Bache,  the  lamented 
Superintendent  of  the  Sur- 
vey, and  Vice  President  of 
the  Commission.  These 
contained  some  improve- 
ments upon  the  original  in- 
strument, especially  such 
as  permitted  more  accu- 
rate adjustment  to  the  per- 
son, as  well  as  an  addition- 
al gauge  for  measuring  the 
height  of  the  body  proper, 
of  which  the  seventh  cer- 
vical vertebra  was  taken 
as  the  limit.  When  in  Au- 
gust and  September,  1864, 
the  new  instruments  wer« 
ordered,  Dr.  Douglas  kind- 
ly charged  himself  with  the 
supervision  of  the  work, 
which  was  executed  with 
great  care  and  fidelity  by 
Mr.  William  Belcher  of 
New  York.  In  the  new 
instruments  many  addi« 
OKOattef  MmtmySmytry,  last,  fp.  is,  tt. 
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tional  improvements  were  introduced,  a  considerable  part  of  them 
being  suggested  by  tlie  experience  obtained  by  tlie  use  of  the  two 
former  ones,  which  wei-e  themselves  correspondingly  modified  aa 
soon  as  they  could  be  spared  for  the  purpose.  The  annexed  tigiires 
will  indicate  the  general  construction  of  the  andrometer,  and  the 
manner  of  use. 


The  graduations  of  this  instrument,  and  of  all  our  implements 
for  linear  measure,  are  in  inches  and  tenths,  all  danger  of  error 
from  the  use  of  divisions  not  decimal  being  thus  avoided.  It  is 
a  source  of  regret  to  the  author  that  he  did  not  employ  the  met- 
ric system  for  all  these  measurements,  not  only  as  attended  with  less 
nncertain^  on  account  of  the  smaller  unit  employed  when  cent!- 
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meters  are  substituted  for  inches,  and  for  the  more  obvious  reason 
of  greater  facility  in  comparing  them  with  other  similar  measure- 
ments, but  also  as  a  means  of  contributing  in  some  small  degree 
towards  the  important  and  philanthropic  work,  now  going  on  among 
civilized  nations,  of  promoting  a  uniform  decimal  international  sys 
tem  of  weights  and  measures. 

The  great  deficiency  of  skillful  mechanics  in  the  country  during 
the  last  years  of  the  war  delayed  the  completion  of  the  apparatus, 
the  first  set  of  which  was  not  ready  until  the  middle  of  December, 
and  but  one  hundred  and  eighty  men  had  been  examined  accord- 
ing to  the  new  programme,  at  the  beginning  of  the  year  1865. 
The  overthrow  of  the  rebellion  was  finished  early  in  April,  and 
the  disbandment  of  the  army  soon  commenced,  so  that  more  than 
five  sixths  of  our  data  in  this  series  were  collected  during  the  first 
eight  months  of  1865. 

Examiners  were  appointed  as  rapidly  as  the  sets  of  apparatus 
were  completed,  and  each  examiner  practised  a  day  or  two  with  Dr. 
Buckley  before  commencing  his  own  independent  series  of  meas- 
urements. The  first  examinations  attempted  were  at  Elmira,  N.  Y., 
where  was  a  large  camp  of  rebel  prisoners.  A  set  of  apparatus 
was  provisionally  made  up,  by  the  use  of  some  of  the  old  and  some 
of  the  new  instruments,  and  taken  by  Dr.  Buckley  to  Elmira, 
where  he  instructed  Mr.  William  S.  Baker  in  their  use,  and  re- 
mained for  some  time  in  the  expectation  of  permission  to  com- 
mence the  desired  measurements.  Every  courtesy  and  assistance 
possible  was  afforded  by  the  officers  in  command,  but  access  to  the 
prisoners  could  only  be  obtained  by  permission  of  the  Secretary  of 
War,  and  our  application  was  refused  by  him.  This  camp  was, 
however,  found  to  be  a  very  favorable  position  for  obtaining  meas- 
urements of  our  own  soldiers,  and  about  a  thousand  men  were 
measured  there  by  Mr.  Baker. 

During  the  month  of  December,  1864,  five  more  examiners 
were  appointed,  instructed,  and  assigned  to  duty.  Mr.  Arthur 
Phinney  was  stationed  at  the  Naval  Rendezvous  in  New  York 
City,  where  he  was  able  to  measure  the  men  while  entirely  un- 
clothed, immediately  after  their  examination  by  the  medical  officer 
of  the  station.  Here  he  measured  more  than  eight  hundred  men 
at  the  time  of  their  acceptance  into  the  navy,  thus  obtaining  a 
peculiarly  valuable  collection  of  data,  to  which  his  scrupulous  accu- 
racy has  given  additional  worth.  Dr.  W.  B.  Wells  was  assigned 
to  the  Marine  Barracks  at  the  Brooklyn  Navy  Yard,  and  Messrs. 
P.  H.  Smith  and  G.  F.  Murray  to  Fort  McHenry  and  another  of 
the  military  stations  near  Baltimore,  where  quarters  and  all  de- 
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sired  assistance  were  readily  afforded  them  by  General  Morris, 
then  commanding  the  defenses  of  Baltimore.  Arrangements  had 
also  been  made  for  the  examination  of  uncivilized  Indians,  a  large 
number  of  whom  were  held  as  prisoners  of  war  near  Rock  Island 
in  Illinois,  but  these  were  rendered  futile  by  the  failure  of  repeated 
attempts  on  the  part  of  various  officers  of  the  Commission  to  ob- 
tain the  needed  authority  from  the  War  Department,  the  Surgeon- 
General  reporting  officially  "  that  the  scientific  results  did  not 
promise  to  be  of  sufficient  value  to  warrant  the  introduction  of 
irresponsible  persons  into  our  large  prison  camps." 

In  January  1865,  Messrs.  C.  D.  Lewis,  Horatio  T.  Myers,  and 
James  Russell,  together  with  Dr.  Buckley,  commenced  the  exam- 
ination of  soldiers  of  Western  regiments  and  of  the  First  Army 
Coq)3  near  Washington.  In  February  Mr.  Russell  established  him- 
self at  City  Point,  Va.,  where  he  commenced  the  measurement  of 
colored  soldiers  ;  and  Dr.  B.  G.  Wilder,  a  naturalist  of  distinction, 
then  Assistant  Surgeon  of  a  Massachusetts  negro  regiment,  and 
Major  Sigoumey  Wales  measured  sailors  on  board  the  receiving 
ship  at  the  Charlestown  Navy  Yard  with  Dr.  Buckley,  as  prelim- 
inary to  a  series  of  examinations  of  black  troops  in  South  Carolina, 
whither  they  returned  in  the  month  following.  In  March,  Dr. 
John  Eisner  relieved  the  last  named  gentleman  at  the  Charles- 
town  Navy  Yard ;  Mr.  Lewis  was  transferred  to  Detroit,  where 
was  a  large  camp ;  and  Mr.  Myers  to  New  Orleans,  to  measure 
Southern  white  men.  This  last  undertaking,  however,  proved  un- 
saccessful.  Mr.  Myers's  healtli  gave  way  under  the  climatic  influ- 
ences ;  and  he  was  able  to  reach  his  home  in  New  York  State  but 
a  few  weeks  before  he  fell  a  victim  to  the  debility  resulting  from 
malarial  fever. 

The  collapse  of  the  rebellion  in  April,  and  the  extensive  military 
movements  which  preceded  and  followed  this  event,  together  with 
the  cessation  of  recruiting  for  the  navy,  interrupted  or  restricted 
most  of  the  work  of  the  examiners ;  while  the  approaching  con- 
centration of  the  Armies  of  the  Potomac  and  of  the  West,  around 
Washington,  indicated  that  a  very  short-lived  but  abundant  oppor- 
tunity for  the  collection  of  materials  was  near  at  hand.  Another 
examiner,  Mr.  James  M.  Stark,  was  accordingly  added  to  the 
corps;  and  measures  were  taken  to  transfer  to  Washington  or 
vicinity  all  of  our  examiners  whose  supply  of  men  did  not  prom- 
ise to  be  abundant  for  two  or  three  months  to  come,  excepting 
Mr.  Russell,  who  accompanied  the  Twenty-fifth  Army  Corps  to 
the  Rio  Grande,  in  order  to  increase  the  number  of  measurements 
of  colored  troops.     The  interval  was  improved  to  obtain  similar 
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measurements,  by  Dr.  Eisner,  of  the  older  students  of  the  univer- 
sities at  Cambridge  and  New  Haven,  of  whom  two  hundred  and 
ninety-one  were  examined,  as  has  been  already  stated  in  Chapter 
v.,  where  their  statures  are  discussed. 

With  the  disbandment  of  the  grand  armies  around  Washington, 
and  the  mustering  out  of  service,  which  so  promptly  followed  for 
otlier  soldiers,  our  opportunities  for  obtaining  men  were  greatly 
diminished,  and  the  examinations  were  discontinued  wherever  the 
supply  of  subjects  became  insufficient  to  furnish  measures  of  eighty 
men  a  week. 

At  a  later  period,  a  considerable  number  of  examinations,  both 
of  white  and  colored  men,  were  made  at  New  Orleans,  by  Dr. 
George  W.  Avery,  Surgeon  of  the  1st  Louisiana  Infantry ;  and 
Mr.  Thomas  Furniss  and  Dr.  Buckley  measured  somewhat  more 
than  five  hundred  Indians,  belonging  to  the  Iroquois  or  Six  Na- 
tions, including  all  the  full-grown  men  of  unmixed  race  accessible 
on  the  Iroquois  reservations  in  Western  New  York. 

The  total  number  of  the  men  of  different  classes  whose  meas- 
urements have  been  made  and  tabulated  according  to  Schedule 
[EE],  will  be  most  readily  seen  from  the  accompanying  tabular 
view,  in  which  the  work  of  each  examiner  is  indicated. 


\Vhit« 
SolJien 

Sail- 
on 

Ma- 
rines 

Stu- 
dentf 

Fall  Blood 
Negroes 

MuUttoee 

Indiana 

Examiners 

Id 

'  Vigor 

1498 

Not  in 
Vigor 

549 

Id 
Vigor 

Not  in 
Vigor 

In 
Vigor 

7 

Not  in 
"\igor 

In 
Vigor 

507 

Not  in 
Vigor 

6 

Total 

Buckley  . 

2567 

Baker .    . 

1764 

69 

— 

- 

- 

305 

22 

67 

3 

— 

— 

2  210 

Phinnejr  . 

747 

250 

822 

— 

- 

46 

1 

20 

1 

1 

- 

1887 

Lewis  .    . 

2  456 

169 

— 

— 

- 

1 

- 

— 

- 

- 

2  626 

Smith .    . 

1340 

266 

1 

- 

- 

- 

— 

— 

- 

- 

— 

1597 

Rassell    . 

149 

24 

— 

- 

- 

601 

53 

148 

34 

- 

- 

1009 

Myers .    . 

168 

64 

- 

- 

— 

116 

31 

34 

17 

- 

— 

420 

WeUs.     . 

— 

13 

— 

68 

— 

- 

- 

- 

- 

— 

81 

Murray   . 

68 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

68 

Eisner     . 

607 

170 

295 

- 

291 

29 

1 

3 

- 

— 

— 

1396 

Wales 

- 

— 

28 

- 

- 

504 

118 

103 

40 

- 

2 

795 

Wilder     . 

1 

- 

- 

- 

- 

3 

— 

30 

11 

- 

— 

46 

Stark  .    . 

225 

29 

- 

— 

- 

2 

2 

1 

1 

- 

1 

261 

Avery .    . 

50 

2 

- 

- 

- 

48 

- 

300 

35 

- 

— 

4S5 

Furniss    . 

209 

20 

- 

— 

- 

- 

- 

— 

2 

- 

- 

2S1 

Marcy     . 

1 

9  271 

1 

1605 

1146 

68 

291 

138 
1792 

228 

16 
719 

144 

508 

9 

154 

Total 

16  781 
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In  making  these  examinations  the  usual  course  was  to  cause 
the  man  to  take  off  shoes,  coat,  and  waistcoat,  the  trousers  and 
under-clothing  remaining ;  but  the  girth  of  the  chest  was  meas- 
ured under  the  shirt.  Men  thus  measured  are  recorded  as 
"  clothed."  In  many  cases  all  clothing  was  removed,  except  trou- 
sers and  drawers ;  and  men  thus  measured  are  recorded  as  '^  half- 
naked."  Others  still  were  measured  while  entirely  divested  of 
clothing. 

Our  materials,  assorted  on  this  basis,  are  as  follows :  — 


White 
Soldien 

White 
Sailon 

Marines 

Stadentu 

Negroes 

Mixed 
Races 

Indians 

Total 

Clothed    .    .    . 
Half-naked    .    . 

10  876 

85 
1061 

68 

291 

1196 
147 
677 

607 

47 

209 

617 

18  487 

847 

1947 

Total  .    .    . 

10  876 

1146 

68 

291 

2  020 

863 

617 

15  781 

Of  these  there  are  some  belonging  to  each  of  the  classes  into 
which  the  nativities  have  been  divided,  as  already  described,  al- 
though to  some,  such  as  the  '  Free  States  west  of  the  Mississippi,' 
or  *  S{)ain  and  Spanish  Colonies,'  there  belong  but  few.  About  one 
ninth  of  the  total  number  of  white  soldiers  were  born  in  the  New 
England  States,  about  one  third  in  New  York,  Pennsylvania,  or 
New  Jersey,  and  nearly  one  sixth  in  Ohio  and  Indiana,  while  be- 
tween one  fifth  and  one  sixth  were  bom  on  the  other  continent. 

A  very  considerable  number  of  measurements  of  certain  dimen- 
sions were  erroneously  made,  in  spite  of  all  efforts  to  the  contrary. 
This  was  especially  the  case  with  the  width  of  shoulders,  where, 
not  the  distance  between  the  acromion  processes,  but  the  full  width, 
was  measured  for  a  while  by  some  examiners,  giving  results  anal- 
ogous to  those  obtained  in  the  early  series  according  to  Form  E. 
Similar  misconceptions  took  place  in  some  of  the  head  measure- 
ments, especially  34«,  and  in  the  facial  angles.  In  all  these  in- 
stances, however,  the  erroneous  methods  were  soon  detected,  inves- 
tigated, and  remedied;  while  the  results,  though  valueless  as  regards 
tlie  answer  to  the  real  question,  are  yet  not  without  their  use  as 
affording  some  measurement,  other  than  the  one  demanded. 

To  guard  against  dangers  of  this  sort,  the  tabulation  of  the  re- 
turns was  made  to  keep  pace  as  far  as  possible  with  the  examina- 
tions made  ;  and  the  mean  dimensions  resulting  from  the  measure- 


240  MEAN   DIMENSIONS   OF  BODY. 

ments  by  each  examiner  were  frequently  compnted  and  collated. 
Any  indication  of  systematic  discordance  was  followed  up  withont 
delay,  and  traced  either  to  some  peculiarity  of  individual  method, 
or  to  some  characteristic  of  the  class  of  men  involved. 

The  value  of  the  earlier  measurements  (Form  E)  is  of  coarse 
incommensurate  with  that  of  the  later  ones  (Form  EE),  apart 
from  the  much  larger  number  of  these  latter.  The  relative  trusts 
worthiness  of  the  two  series  can  be  estimated  from  the  details 
already  given,  and  the  results  from  each  have  been  independently 
elaborated,  by  similar  methods.  It  has  been  already  stated,  how- 
ever, that  the  classification  by  nativities  is  not  the  same  for  the  two 
series ;  that  which  was  finally  employed  for  the  discussion  of  the 
later  measurements  and  of  the  statures  having  been  adopted  after 
considerable  progress  had  already  been  made  in  the  reduction  of 
the  earlier  ones. 

In  the  present  chapter,  only  the  linear  dimensions  of  the  body 
will  be  considered ;  while  the  proportions  deducible  from  these,  as 
well  as  the  measures  of  the  head,  will  form  the  subjects  of  subse^ 
quent  chapters,  the  latter  being  followed  in  their  turn  by  some 
discussion  of  the  other  points  regarding  which  information  is  af- 
forded by  our  physical  examinations. 

A  few  remarks  on  the  nature  of  the  inferences  legitimately  de- 
ducible from  our  results  will  perhaps  be  appropriate  here ;  after 
which  they  will  be  presented  in  as  condensed  and  concise  a  form 
as  the  nature  of  the  case  seems  properly  to  admit.  It  will  be  re- 
membered by  the  considerate  student  of  the  facts  which  we  have 
gathered,  and  striven  to  offer  in  this  compact  form,  that  the  pres- 
ent investigation  does  not  aspire  to,  and  may  not  even  aim  at,  any 
thorough  discussion  of  the  large  mass  of  data  which  have  been 
collected.  The  means  of  the  Commission  and  the  pursuits  of  the 
author  alike  forbid  such  an  undertaking ;  but  it  is  hoped  and  be- 
lieved that  the  means  for  such  researches  have  been  collected  and 
arranged  in  a  form  well  adapted  for  the  use  of  the  anthropological 
inquirer,  and  that  such  facts  as  are  deducible  from  our  materials, 
though  not  from  their  printed  results,  may  be  obtained  with  com- 
parative ease  from  the  manuscript  archives  of  the  Statistical  De- 
partment, which  it  is  the  desire  of  the  Commission  to  preserve  in 
a  form  convenient  for  access. 

3.  Averages^  Types^  etc. 

The  value  of  the  results  of  these  measurements  will  depend 
chiefly  upon  the  degree  of  approximation  with  which   their  mean 
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represents  the  normal  dimensions  of  the  classes  of  men  under  con- 
sideration. These  normal  dimensions  would,  for  any  one  class  of 
persons,  be  aflTorded  by  the  arithmetical  mean,  or  average  value,  of 
the  corresponding  dimensions  of  all  men  of  the  same  class,  pro- 
vided an  indefinitely  large  number  could  be  obtained  ;  and  it  be- 
comes an  important  problem  to  ascertain  the  limits  within  which 
our  finally  adopted  determinations  would  probably  be  varied  by  an 
indefinite  increase  in  the  number  of  men  measured,  —  or,  in  other 
words,  to  obtain  some  numerical  expression  of  the  degree  of  reli- 
ance which  should  be  placed  on  the  mean  values  derived  from  our 
respective  measurements,  as  indicating  the  normal  dimensions. 

It  seems,  therefore,  not  amiss  to  offer  here  a  few  words  concern- 
ing the  true  significance  of  averages,  and  the  nature  of  typical 
forms.  The  subject  has  been  so  thoroughly  elaborated,  both  in  its 
mathematical  and  its  philosophical  bearings,  that  few,  if  any,  re- 
marks on  its  elementary  principles  may  claim  the  credit  of  origi- 
nality. Even  the  mode  of  presenting  the  ideas  involved  in  a  pop- 
ular form  offers  little  unoccupied  ground,  since  the  elegant  and 
learned  treatises  by  Quetelet,  De  Morgan,  and  others.  And  the 
only  endeavor  in  this  place  will  be  to  present  such  considerations 
as  are  requisite  for  proper  criticism  of  our  materials. 

If  after  a  marksman  has  fired  a  large  number  of  times  at  a  dis- 
tant target,  we  examine  the  several  shots,  measuring  their  distances 
and  directions  from  the  center,  we  shall  soon  be  able  to  discover  in 
this  experimental  way  a  number  of  theorems,  which  hold  good, 
not  merely  for  all  similar  cases,  but  for  all  human  efforts  in  science 
or  art,  and  for  all  phenomena  in  which  those  complex  influences 
are  involved  which  are  implied  in  such  words  as  accident,  fortune, 
hazard,  chance,  or  random.  Among  these  theorems,  two  are  es- 
pecially important. 

We  shall  find  that  there  is  a  mean  or  average  point  from  which 
the  sum  of  the  distances  of  all  the  individual  shots  is  a  minimum. 
This  point  may  not  have  been  struck  by  a  single  ball,  yet  it  repre- 
sents the  average  of  all  the  shots,  and  is  in  feet  the  point  more 
likely  than  any  one  other  to  have  been  hit  by  each  individual  ball. 
If  it  coincide  with  the  central  point  of  the  target,  this  is  the  high- 
est testimony  to  the  accuracy  of  the  marksman,  shice  it  is  thus 
made  evident  that  his  aim  was  affected  by  no  vicious  habit  in  point- 
ing or  in  firing ;  but  that  the  divergence  of  the  several  shots  from 
their  central  or  average  point  was  exclusively  due  to  errors  which 
may  be  classed  as  fortuitous. 

Practically,  however,  such  accordance  will  seldom,  and  strictly 
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speaking,  it  will  probably  never,  be  found ;  but  it  will  be  seen  that 
this  mean  or  central  point  of  all  the  shots  fired  deviates  from  the 
center  of  the  target  by  a  certain  amount,  and  in  a  certain  direc- 
tion. This  amount  and  direction  measure  the  constant  or  personal 
error  of  aim,  which  will  usually  be  found  a  very  decided  and  well 
marked  quantity,  both  in  its  character  (i.  e.  the  direction)  and  in 
its  intensity  (i.  e,  the  distance).  Under  the  same  circumstances  it 
will  be  essentially  the  same  for  the  same  individual ;  but  it  is  only 
partially  dependent  either  upon  the  person  or  the  circumstances. 
The  amount  and  direction  of  the  wind,  the  position  of  the  sun,  the 
rifle  used,  and  other  influences,  will  modify  the  error  due  to  the 
individual. 

We  shall  also  find  that  the  shots  are  systematically  grouped 
about  their  central  point,  being  more  numerous  in  its  immediate 
vicinity,  and  their  number  decreasing  with  the  distance,  in  confor- 
mity with  some  regular  law.  This  law  is  known  ;  it  is  deducible 
from  abstract  mathematical  investigation ;  its  sway  is  supreme 
throughout  the  whole  domain  of  chance  or  hazard,  wherever  this 
may  extend.  And  the  precise  proportion  of  the  shots  which  be- 
long to  each  successive  interval  of  distance  from  the  mean  of  ail, 
may  be  computed  either  before  or  after  the  event.  This  propor- 
tion is  not  necessarily  that  which  will  be  found  there,  but  it  will 
closejy  approximate  thereto  ;  the  degree  of  accordance  will  be 
greater,  the  greater  the  number  ;  and  if  the  number  be  indefinitely 
increased,  the  accordance  will  be  absolute.  The  scale  of  applica- 
tion of  this  law,  as  exhibited  by  the  magnitude  of  the  successive 
equal  intervals  of  distance,  will  vary  with  different  individuals, 
and  must  be  deduced  by  experiment  before  the  actual  numbers  can 
be  assigned  for  each  inch  or  centimeter,  or  other  definite  linear 
dimension.  This  depends  upon  a  numerical  value  easily  deduced, 
and  known  as  the  "  measure  of  precision,"  and  in  the  case  sup- 
posed indicates,  not  the  accuracy  of  the  aim,  but  its  regularity ; 
the  former  being  measured  by  the  uniform  or  constant,  and  the 
latter  by  the  accidental  or  variable,  error.  Now  the  degree  of 
accordance  between  the  theoretical  distribution  of  the  distances 
of  the  several  shots  about  their  central  point,  on  the  one  hand,  — 
as  computed  by  the  mathematical  formula,  when  the  measure  of 
precision  is  known,  —  and  the  distribution  actually  observed,  on 
tfie  other  hand,  affords  a  criterion  as  to  how  far  the  central  point 
found  represents  the  true  point  which  it  is  desired  to  find,  and 
which  would  be  shown  after  an  indefinite  number  of  shots.  A 
dose  accordance  between  the  computed  and  predicted  series  shows 
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that  the  true  point  has  been  so  well  determined  by  observation, 
that  no  considerable  increase  in  accuracy  would  probably  be  at- 
tained by  a  considerable  increase  in  the  number  of  trials.  But 
a  marked  discordance  between  the  two  series  implies  an  inadequate 
number  of  trials,  and  consequently  an  untrustworthy  determina- 
tion of  the  desired  mean. 

Let  us  now  suppose  the  same  marksman  to  make  similar  trials 
on  a  large  number  of  different  occasions,  under  varying  physical 
conditions,  at  various  hours  of  the  day,  in  various  states  of  the 
weather,  and,  in  short,  under  circumstances  as  diverse  as  possible  ; 
and  let  us  consider  the  several  resulting  determinations  of  the 
point  at  which  he  actually  does  aim,  while  intending  to  aim  at  the 
center  of  the  target.  Here  the  positions  deduced  for  the  central 
point  of  his  shots  on  different  days  will  also  be  grouped  about  a 
mean  position,  and  in  accordance  with  the  same  law  of  error,  and 
under  the  same  conditions  as  already  described.  And  this  group 
of  points  will  give  us  the  measure  and  direction  of  that  portion  of 
the  several  errors  (constant  under  certain  circumstances),  which 
belongs  to  the  individual  alone,  and  is  constant  for  him  under  all 
circumstances.  Moreover  we  may  here  deduce  a  "  measure  of 
precision  "  which  indicates  the  average  effect  of  extraneous  influ- 
ences, and  by  its  aid  may  determine  the  accordance  between  theory 
and  observation,  —  thus  measuring  the  degree  of  accuracy  with 
which  the  true  point  of  individual  aim  has  been  determined. 

Taking  yet  another  step,  we  may  similarly  combine  the  points 
of  aim,  thus  found,  for  a  large  number  of  individual  marksmen, 
and  shall  find  the  same  laws  to  prevail.  Different  individuals  will 
be  found  affected  with  tendencies  to  constant  errors  varving  in 
magnitude  and  in  direction  ;  and,  unless  some  overruling  influence 
exist,  common  to  all  or  nearly  all,  we  shall  find  that  the  central 
point  of  aim  for  a  large  corps  of  marksmen  coincides  with  the  cen- 
ter of  the  target,  their  individual  points  of  aim  being  grouped 
around  this  center,  according  to  the  same  law  of  error.  Should 
any  agency  affect  all  to  such  an  extent  as  to  prevent  a  coincidence 
between  their  average  aim  and  the  true  center  of  the  target,  this 
want  of  coincidence  would  disclose  the  existence,  and  lead  to  the 
detection,  of  the  disturbing  influence. 

It  is  manifest  that  the  steps  here  considered  in  succession  need 
not  be  successively  taken,  but  that  a  considerable  number  of  men, 
practising  together  on  various  occasions,  would  enable  us,  by  find- 
ing the  mean  of  all  the  shots,  and  their  several  divergences  there- 
fix>m,  to  arrive  at  a  close  approximation  to  the  central  point  of 
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the  target,  after  all  other  means  of  recognition  had  been  effaced  or 
destroyed.  We  should,  moreover,  attain  a  knowledge  of  the  av- 
erage skill  displayed,  as  affected  by  the  average  circumstances. 

Now  we  may  regard  the  laws  of  Nature,  to  which  the  Supreme 
Being  has  assigned  the  duty  of  carrying  out  his  creative  mandates, 
as  occupying,  in  the  ahnost  infinitely  varied  circumstances  under 
which  they  find  application,  a  position  analogous  to  that  of  marks- 
men aiming  at  a  target.  There  exists,  for  plant  and  beast  and  man, 
a  tyj)e,  —  not  necessarily  clothed  with  a  material  body,  yet  none 
the  less  a  real  entity.  And  as,  among  hundreds  of  thousands  of 
shots,  no  single  one  may  centrally  strike  the  target,  while  their 
grouping  may  indicate  its  center,  with  a  precision  greater  than  our 
senses  permit  us  to  appreciate  ;  so,  by  a  sufficient  number  of  meas- 
urements, under  circumstances  sufficiently  varied,  upon  a  sufficient 
number  of  subjects,  we  may  arrive  at  a  knowledge  of  the  form 
and  dimensions  of  the  ideal,  typical  plant,  or  animal,  or  man, — 
to  which  all  individuals  are  approximations,  although  no  one  of 
them  may  ever  have  attained,  or  hoped  to  attain,  its  accurate 
impersonation.  Varieties  and  individual  dissimilarities  here  occupy 
positions  relatively  analogous  to  the  constant  and  variable  errors 
of  aim  on  the  part  of  the  marksman ;  and  possibly  in  the  exalted 
scheme  of  Nature,  even  species  and  genera,  to  go  no  higher,  may 
in  their  turn  occupy  the  same  relative  stations,  when  our  field  of 
view  is  adequately  magnified. 

Applying  these  principles  to  the  present  investigation,  we  see 
that  there  is  a  human  type  to  be  sought,  though  attainable  only 
by  the  combination  of  results  from  many  races ;  a  type  of  race, 
attainable  through  the  study  of  many  nationalities ;  a  t>^e  of  na- 
tionality, and  a  type  of  each  class  within  its  bounds.  Our  meas- 
urements pertain  almost  exclusively  to  American  soldiers,  and 
these  not  of  the  same  age,  nor  all  of  them  of  mature  growth ; 
yet  they  are  from  wide-spread  regions  of  the  continent,  and 
many  of  them  belonged  by  birth  to  other  nations.  Our  aim  has 
been  to  deduce  the  types  for  as  many  as  may  be  of  these  vari- 
ous classes  of  men,  and  to  test  the  trustworthiness  of  the  results 
by  the  accordance  between  the  series  of  observed  and  theoretical 
deviations  of  the  several  measurements  from  their  mean. 

The  existence  of  types  for  man,  and  for  the  races  and  classes  of 
men,  was  first  demonstrated  by  Quetelet,  who  has  done  more  than 
any  one  else  to  study  and  discuss  the  average  man,  in  his  various 
relations,  physical,  social,  and  moral.  He  has  illustrated  the  rela- 
tion of  the  theoretical  laws  of  chance  to  investigations  like  the 
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present  so  happily,  tliat,  even  at  the  risk  of  prolixity,  it  seems  well 
to  reproduce  the  illustration  here.  It  must  first  be  premised  that, 
by  the  mean  or  average  result  of  measurement,  two  distinct  kinds 
of  inference  may  be  denoted.  The  mean  result  may  be  the  mean 
of  many  measurements  of  a  single  object,  —  and  thus  afford  the 
closest  attainable  representation  of  a  material  thing,  —  or  it  may 
be  a  mean  of  the  measurements  of  many  different,  although  sim- 
ilar objects,  and  thus  represent  no  particular  thing.  In  the  first 
instance,  the  individual  measures,  and  in  the  second,  the  measures 
of  individuals,  group  themselves  about  the  mean  in  conformity 
with  the  law  of  error;  but  there  is  this  wide  distinction,  that 
while  in  the  former  case  the  several  values  are  closely  connected, 
varying  only  by  the  errors  of  the  measurer,  they  are  in  the  latter 
case  devoid  of  all  mutual  connection  of  a  material  kind ;  and  the 
existence  of  any  mutual  connection  must  be  determined  by  the 
degree  and  nature  of  the  accordance  of  the  measures.  When 
such  connection  exists,  the  accordance  or  discordance  of  the  sev- 
eral measures  follows  precisely  the  same  laws  in  the  two  instances ; 
and  the  adoption  of  the  idea  of  a  type,  in  approximate  conformity 
to  which  all  individuals  of  a  class  are  fashioned,  abolishes  the  prac- 
tical distinction  between  the  two  sorts  of  means. 

To  borrow  Quetelet's  illustration,  let  us  suppose  that  it  is  desired 
to  obtain  by  measurement  the  dimensions  of  a  statue.  Measuring 
any  portion  ten  or  twelve  times  successively,  with  all  possible  care, 
it  is  improbable  that  any  two  of  the  results  would  be  identical ; 
and  in  a  thousand  repetitions  of  the  process  we  should  obtain  a 
series  of  numerical  values,  the  mean  of  which  would  differ  very 
little  from  the  true  one,  while  the  amount  of  discordance  in  indi- 
vidual ca«es  would  be  inversely  proportional  to  the  precision  of  the 
measures.  And  assorting  the  results  by  order  of  discordance  from 
the  mean,  we  should  find  their  distribution  to  follow  the  law  of 
probability,  since  the  only  deviations  would  be  those  due  to  want 
of  skill,  or  care,  or  to  imperfection  of  the  senses. 

If,  instead  of  a  statue,  a  living  person  be  taken  as  the  subject 
of  measurement,  the  chances  of  error  are  much  more  numerous, 
and  the  magnitude  of  the  errors  would  be  increased  by  the  absence 
of  rigidity  of  the  flesh,  and  by  the  real  fluctuations  of  the  dimen- 
sions in  consequence  of  respiration  and  other  involuntary  motions, 
and  unconscious  changes  of  attitude  by  the  subject.  Yet  the  mean 
of  a  thousand  measurements  of  each  dimension  would  afford  an 
approximation  to  the  true  average  dimensions  of  the  living  person, 
nearly  as  close  as  to  those  of  the  statue  in  the  former  instance,  and 
the  variations  of  the  several  results  would  follow  a  similar  law. 
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Modifying  the  supposition,  imagine  a  thousand  sculptors  em 
ployed  to  copy  the  statue  or  the  person,  with  all  possible  precision, 
and  their  copies  measured  in  the  place  of  the  original.  Then,  to  the 
original  sources  and  chances  of  error  would  be  added  the  inaccu- 
racies of  the  copyists  ;  still  from  the  mean  of  all  we  should  derive 
essentially  the  same  value,  and  the  discordances  would  be  similarly 
grouped  about  this  mean. 

Finally,  suppose  that  while  the  number  of  the  copyists  is  ade- 
quately increased,  many  of  them  are  hampered  by  tl»e  prejudices 
or  prepossessions  of  their  several  schools  of  art ;  that  their  material 
varies  in  character,  both  for  the  different  copies  and  for  the  different 
portions  of  the  same  copy ;  that  many  are  supplied  with  improper 
tools ;  that  some  are  partially  blind,  others  crippled  in  their  hands 
and  arms ;  and  that  their  degrees  of  skill  are  very  diverse ;  still  the 
mean  of  all  the  results  would  enable  the  archetype  to  be  repro- 
duced with  much  accuracy,  and  the  agreement,  in  number  and 
amount,  of  the  variations  with  those  prescribed  by  the  law  of 
error,  would  establish  the  fact  that  such  a  common  model  had  ac- 
tually existed. 

Thus  it  is  that  we  may  hope  to  discover  the  type  of  humanity, 
as  well  as  the  types  of  the  several  classes  and  races  of  man.  In 
the  present  research  we  are  dealing  only  with  some  of  his  external 
physical  manifestations,  but  we  aim  at  the  deduction  of  the  numer- 
ical expressions  of  these  as  a  step  toward  constructing  the  typical 
or  average  man,  who,  though  probably  never  clad  in  flesh,  is  yet 
a  reality,  not  merely  existing  in  the  Divine  mind,  but  capable  of 
perception  and  recognition  by  human  sense.  Indeed  the  external 
form  of  this  average  man  may  legitimately  be  adopted  as  a  standard 
of  beauty  and  a  model  for  art.  The  eminent  scientist  already 
named  has  shown  that  we  may  discover  not  merely  the  outward 
semblance  of  this  abstract  being,  but  his  needs,  capacities,  intel- 
lect, judgement,  and  tendencies  ;  and  Quetelet  may  thus  be  re- 
garded as  the  founder  of  statistical  anthropology,  indeed  of  social 
science,  in  the  true  significance  of  the  word,  according  to  which 
science  depends  upon  the  investigation  of  laws,  not  upon  tlie  con- 
sideration of  isolated  facts,  nor  the  dissemination  of  correct  prin- 
ciples. 

It  is  only  when  statistical  research  conducts  to  the  discovery  of 
types,  or  when  the  inferences  drawn  from  it  may  be  tested,  and 
confirmed  by  detection  of  some  systematic  subordination  to  law  in 
their  variations,  that  statistics  afford  a  safe  guidance.  The  discredit 
in  which  this  mode  of  investigation  is  held  by  many  able  men. 
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and  the  errors  in  which  it  has  frequently  involved  candid  inquirers, 
may  thus  be  accounted  for.  To  hold  any  means  of  research  in  dis- 
repute is  unphilosophical ;  to  regard  any  process  as  responsible  for 
the  results  of  its  misapplication  is  absurd.  Many  moral,  social, 
political,  and  physical  laws  seem  only  deducible,  and  are  certainly 
only  demonstrable,  by  statistical  investigation,  although  no  methods 
in  the  whole  range  of  science  require  more  caution  and  skill  in 
their  employment,  or  can  more  easily  delude  the  unwary. 

**  The  average  man,"  says  Quetelet,  "  is  for  a  nation  what  the 
center  of  gravity  is  for  a  body ;  to  the  consideration  of  this  are 
referred  all  the  phenomena  of  equilibrium."  The  full  discussion 
of  many  of  the  data  collected  in  these  examinations,  and  preserved 
in  the  archives  of  the  Sanitary  Commission,  would  doubtless  bring 
many  important  facts  clearly  to  light.  But  various  considerations, 
esj^cially  that  of  financial  means,  restrict  the  present  discussion  to 
some  of  the  more  important  physical  characteristics. 

The  mathematical  presentation  of  the  subject  is  needless  here ; 
for  the  several  quantities  involved  have  been  abundantly  investi- 
gated by  analysts,  and  are  well  understood.  Special  tables  have 
been  computed  for  most  of  the  more  important  dimensions,  showing 
not  onlv  the  actual  distribution  of  the  variations,  but  also  that  dis- 
tribution  which  would  be  indicated  by  the  theoretic  al  law  of  error, 
on  the  assumption  that  the  number  of  cases  is  sufficient  to  allow 
the  full  application  of  the  doctrine  of  probability.  A  very  few 
words  will  suffice  to  indicate  the  mode  of  computation  and  the  sig- 
nificance of  the  auxiliary  quantities. 

In  the  formula  — 

y  represents  the  probability  that  the  error  of  an  observation,  or  the 
variation  of  a  single  case  from  a  type,  will  fall  between  the  limits 
A  and  rfA ;  and  the  integral  of  this  equation,  between  the  definite 
limits  A  =  0  and  A=  a,  will  express  the  probability  that  such  error 
will  be  found  between  0  and  a,  or  that  it  will  be  found  between  0 
and  — a.  The  quantities  tt,  e,  and  h  are  constants,  the  two  former 
denoting,  as  usual,  the  ratio  of  the  circumference  of  a  circle  to  its 
diameter  and  the  base  of  the  Neperian  system  of  logarithms,  while 
the  latter  is  the  "  measure  of  precision."  ^ 

Effecting  the  integration  of  this  formula,  after  putting  for  con- 

i  S€e  Cbauvenet*8  ^fnnual  of  Spherical  and  Practical  Astronomy^  II.  478-493,  the  notation 
of  which  is  here  retained. 
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venience  Aa  =  ^  we  find  the  probability  that  any  discordance  from 
the  mean  is  less  than  a,  or,  in  other  words,  the  proportional  num 
ber  of  cases  where  the  variation  is  less  than  a,  to  be 

P  =  —r  /     e     dt 

one  half  this  number  corresponding  to  positive,  and  one  half  to 
negative  discordances. 

Since,  in  tabulating  the  number  of  instances  found  at  each  spe- 
cific dimension  a:,  we  record  all  those  which  are  nearer  to  this  value 
than  to  either  of  the  adjacent  ones  a:dbA2:,  the  corresponding  the- 
oretical values  are  best  found  by  computing  \P  for  the  interval 
between  the  mean,  a?©,  and  the  value  X'\'\  Aa:,  for  successive  values 
of  X.  The  difference  of  the  corresponding  successive  values  of  J  P 
thus  gives  that  theoretical  proportion  of  all  the  instances  recorded, 
which  belongs  to  the  interval  between  x  4-^  Aa:  and  x — \  Ax. 

Tables  for  P  are  given  in  most  works  upon  probability,  based 
upon  numerical  values  given  by  Kramp  in  a  treatise  *  on  Refrac- 
tions. They  have  been  largely  expanded  for  the  purposes  of  the 
present  investigation. 

Denoting  by  17  the  average  discordance  from  the  mean,  the  meas- 
ure of  precision  will  be  approximately 

i^x  Aaj 

h  =  -^r-  =  0.56419 

The  so-called  "  probable  error  "  (probable  discordance  from  the 
type),  in  any  series  of  measurements,  is  the  amount  of  variation 
from  the  mean  for  which  it  may  be  asserted  that  in  the  case  of  any 
single  measurement,  the  i)robabilities  are  equal  that  the  discord- 
ance will  be  greater  or  less  than  this  amount.  It  is  generally  de- 
noted by  r,  and  we  may  use  r  ^  0.8453  rj 

The  "mean  error"  (mean  discordance  from  the  type)  is  that 
amount  of  variation  from  the  mean,  of  which  the  square  is  the 
mean  of  the  squares  of  the  individual  discordances.  It  is  denoted 
by  e,  and  e  =  1.4826  r  =  1.2533  rj 

When  the  circumstances  are  such  that  the  law  of  error  may  be 
strictly  applied,  the  precision  of  the  mean  of  any  number  of  ob- 
servations increases  as  the  square  root  of  their  number,  so  that  the 
probable  error  of  the  mean  of  any  series  of  measurements  is  equal 
to  the  probable  error  of  a  single  measurement  divided  by  the 
square  root  of  their  total  number.  Hence  we  may  estimate  the 
accuracy  with  which  the  typical  value  of  any  dimension  has  been 

1  Analtfu  du  Refractiom  attronomigues  tt  terrtUru,    Strasbourg,  l^an  vii.  (1799.) 
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attained,  by  dividing  the  probable  discordance,  r,  of  an  isolated 
measurement,  by  the  square  root  of  the  number  of  measurements, 
to  obtain  r^  the  probable  error  of  the  result. 

In  all  this  investigation,  however,  it  must  not  be  forgotten  that 
our  results  are  dependent  upon  the  assumption  that  the  number  of 
men  measured,  and  the  number  of  measurers,  and  the  precision  of 
their  ufnplements,  are  all  sufficient  to  give  full  scope  for  the  applica- 
tion of  the  law  of  error.  Tliis  assumption  is,  of  course,  not  con- 
formable with  fact ;  still,  until  the  work  can  be  repeated  upon  a 
more  extended  and  elaborate  scale,  the  present  results  must  neces- 
sarily suffice. 

The  numerical  values  of  some  of  the  quantities  here  described 
are  given,  with  some  of  the  mean  results  of  measures  of  the  several 
dimensions,  in  order  to  aid  the  student  in  estimating  the  degree  of 
reliance  to  which  the  results  are  entitled.  But  he  must  remember 
that  the  average  discordances,  being  deduced  from  the  variations  of 
individual  measures  from  their  mean,  show  the  numerical  values, 
not  of  the  tendency  to  error  in  the  measurements,  but  of  the  ten- 
dency of  single  members  of  a  class  to  vary  from  the  mean  or  type 
corresponding  to  that  class.  So,  too,  the  quantity  which  we  call 
the  Probable  Error  of  the  Mean  denotes  the  value  of  this  proba- 
ble error,  as  deduced  from  intrinsic  evidence  alone,  this  same  de- 
gree of  variation  in  individual  results  furnishing  the  basis.  Whether 
the  value  obtained  is  a  typical  value  or  not,  must  be  inferred  from 
the  degree  of  accordance  between  the  system  of  computed  and  the 
system  of  observed  variations.  This  degree  of  accordance  between 
the  two  systems  is  itself  capable  of  expression  in  a  concise  numer- 
ical form,  by  deducing  its  modulus  from  the  series  of  differences 
between  the  theoretical  and  actual  values,  afler  each  difference  has 
been  affected  with  its  proper  weight ;  but  such  computation  is 
somewhat  laborious,  and  it  has  appeared  unadvisable  to  undertake 

it  here. 

4.    White  Soldiers. 

The  total  number  of  white  soldiers  of  whom  we  possess  meas- 
ures tabulated  according  to  the  later  schedule  is  10  876 ;  thirteen 
different  persons  having  been  engaged  in  measuring  them,  as  will 
be  seen  by  the  tabular  view  given  in  the  second  section  of  this 
chapter.  These  and  all  the  other  classes  of  men  measured,  have 
been  discussed  in  two  divisions,  those  who  were  in  possession  of 
ordinary  health  being  considered  separately  from  those  who  were 
not  in  usual  vigor,  in  order  to  determine  whether  any  of  the  re- 
sults  might   be   sufficiently  different  for  these    two  divisions   to 
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afford  any  clews  to  the  hygienic  tendencies  of  physical  proportions. 
The  number  of  men  reported  as  not  in  usiial  vigor  is  1605,  leav- 
ing 9271  as  the  number  in  ordinar}"  health. 

The  men  have  also,  as  heretofore  stated,  been  classed  according 
to  nativities,  upon  the  same  basis  as  was  adopted  in  Chapter  V.  for 
the  discussion  of  the  statures,  with  the  additional  separation  of  the 
natives  of  Wales  and  the  Isle  of  Man,  20  in  number,  from  the  306 
natives  of  England  proper.  Various  causes  have  slightly  modified 
the  number  of  the  measurements  for  different  dimensions,  but 
the  numbers  given  in  the  General  Table  of  Results  (p.  238),  have 
not  been  essentially  changed  except  for  the  Question  8,  "  Breadth 
of  shoulders  between  acromion  processes  " ;  for  which  about  one 
fifth  of  the  answers  give  the  simple  "  breadth  of  shoulders"  at  the 
widest  part,  like  the  measurements  according  to  the  first  schedule. 
These  two  sorts  of  measures  have  been  carefully  kept  distinct,  and 
in  some  cases  both  have  intentionally  been  taken  for  the  same  man. 
Question  10^  is  answered  for  only  2068  soldiers  ;  Question  6^  for 
none  of  the  soldiers,  and  for  only  1013  white  men. 

The  measurements  by  the  earlier  schedule  were  all  for  white 
soldiers ;  5736  being  of  men  who  were,  and  2168  of  men  who 
were  not  in  their  ordinary  health,  —  the  whole  number  of  cases  in 
our  tabulation  being  7904. 

Thus  for  the  entire  number  of  white  soldiers  included  in  the 
two  series,  we  have  15  007  in  usual  vigor,  and  3773  others,  18  780 
in  all. 

The  heights  of  white  soldiers  specially  measured  are  given  in 
the  appended  table,  which  may  possess  some  interest  in  connec- 
tion with  the  researches  of  Chapter  V.  The  number  and  amount 
of  variations  from  the  mean,  and  the  trustworthiness  of  that  mean, 
were  not  there  discussed  for  the  several  nativities ;  since  the  la- 
bor thus  entailed,  though  perhaps  not  very  great,  in  the  pres- 
ent condition  of  our  records,  would  yet  be  needless,  —  inasmuch 
as  the  large  number  of  our  data,  and  their  mutually  confirmatory 
results,  make  manifest  the  correctness  of  our  inferences,  and  the 
limited  financial  means  available  for  our  researches  preclude  many 
desirable  computations. 

The  mean  value  of  the  height  of  our  soldiers,  here  deduced,  can 
make  no  claim  to  precision,  since  no  account  is  taken  of  their  ages, 
although  an  overwhelming  proportion  of  the  whole  number  had 
not  attained  their  full  growth ;  and  in  this  table  men  of  all  nativ- 
ities are  indiscriminately  combined.  The  number  given  for  each 
inch  of  height  comprises  all  whose  stature  was  between  a  half  inch 
below,  and  a  half  inch  above  the  height  named. 


MEAN  DIMENSIONS  OF  BODY. 


251 


jyistrilmtion  by  Height  of  White  Soldiers  measured. 


Udght 

Actual  Num- 
ber 

Proportional  Number  in  10000 

Inches 

Obaerred 

Calculated 

Calc.-Ob«. 

61 

197 

105 

100 

-6 

62 

317 

169 

171 

+  2 

63 

692 

369 

368 

-1 

64 

1289 

686 

675 

-11 

65 

1961 

1044 

1051 

+  7 

66 

2  613 

1391 

1399 

+  8 

67 

2  974 

1584 

1684 

0 

68 

3  017 

1607 

1531 

-76 

69 

2  287 

1218 

1260 

+  42 

70 

1699 

852 

884 

+  32 

71 

878 

467 

531 

+  64 

72 

520 

277                 267 

-10 

73 

262 

139       j          118 

-21 

74  etc. 

174 

92                    61 

-31 

The  excess  of  men  of  73  inches  and  upwards,  is  prohably  due 
to  an  unconscious  bias  of  tlie  exfiminers  in  selecting  their  subjects 
for  measurement ;  altliough  it  was  carefully  endeavored  to  avoid 
any  principle  of  selection,  and,  whenever  possible,  to  have  the  men 
detailed  for  measurement  without  any  choice  on  the  part  of  the  ex- 
aminer.   The  average  and  probable  discordances  are  thus  enlarged. 

The  average  age  of  the  men  was  25.76  years,  and  their  mean 
height  67.240  inches,  which  would  (roughly)  correspond  to  a  full 
stature  of  67.33  inches.^ 

The  average  discordance,  17,  is  1.983  inches ;  the  probable  dis- 
cordance of  a  single  determination,  r,  is  1.676  ;  and  the  probable 
error  of  the  final  result  is  0.012  inches. 

The  distribution  of  the  statures  of  men  of  different  classes,  ex- 
amined according  to  Form  [EE]  has  been  specially  studied.  This 
was,  however,  not  with  the  expectation  of  deducing  any  valuable 
result  for  their  mean  heights,  since  the  aggregation  of  all  ages  in 
one  class  would  preclude  this,  and  the  numbers,  likewise,  are  in- 
adequate ;  but  for  the  sake  of  thoroughly  scrutinizing  the  individ- 
ual results,  which  were  to  be  adopted  as  units  of  measure  for  all 

^  Since  the  growth  was  more  rapid  at  ages  below,  than  at  those  above  the  mean, 
tiM  All!  stature  would  actually  t>e  larger  than  that  here  obtained  by  adding  the  average 
growth  between  the  mean  age  and  that  of  maximum  height 
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the  other  dimensions.  It  seems,  therefore,  unadvisable  to  present 
the  assortments  for  special  classes,  although  the  accordance  between 
their  computed  and  recorded  numbers  for  the  several  dimensions  is 
much  better  than  that  found  in  the  preceding  table  ;  yet  it  may  be 
worth  while  to  give  a  few  of  the  results.  The  following  were 
found,  among  others,  for  men  in  usual  vigor  :  — 


NatiTity 

Number 
of  Men 

A. 

—  New  England  .    . 

978 

New  York   .     .     . 

2  098 

B. 

—  N.  Y.,  N.  J.,  Penn. 

3  125 

N.  Jersey  &  Penn. 

1036 

C. 

—  Ohio  and  Indiana 

1418 

D. 

—  Mich.,  Wise.,  111. . 

938 

L. 

—  Ireland    .... 

659 

Mean 
Age 


25.30 
25.84 
25.67 
25.33 
24.43 
24.44 
28.09 


Mean 
Height 


In. 
67.202 

67.150 

67.132 

67.097 

67.687 

67.223 

66.703 


Probable 
Variation 
for  an  In- 
dlTldual 


in. 
1.626 

1.666 

1.648 

1.636 

1.666 

1.642 

1.492 


Probable 
Krror  of 
Mean 

Corref- 
ponding 
Full  Sui- 

0.052 

la. 
67.40 

0.036 

67.81 

0.029 

67.29 

0.051 

67.27 

0.042 

67.98 

0.050 

67.51 

0.063 

66.74 

Distance  from  tip  of  middle  finger  to  level  of  upper  margin  of 
patella  (in  "  attitude  of  the  soldier  ").  — The  object  of  this  question, 
which  was  originally  suggested  by  Dr.  Wm.  H.  Van  Buren,  was 
to  expose,  if  possible,  any  ethnological  differences  or  peculiarities  in 
the  relative  proportions  of  arms,  legs,  and  body,  which  might,  in 
their  combined  influence,  be  more  conspicuous  than  when  severally 
considered ;  and  the  results  seem  to  show  its  aptitude  for  this  pur- 
pose. 

Comparisons  of  the  actual  and  theoretical  discordances  from  the 
mean  for  men  in  usual  vigor,  have  been  made  separately  for  the 
three  nativities,  A,  B,  and  D,  comprising  about  6000  men,  as  also 
for  the  men  from  New  York  State  by  themselves.  The  results  are 
satisfactory,  the  chief  want  of  accordance  being  due  to  the  uncon- 
querable tendency  of  examiners  to  record  their  measurements  in 
inches  or  half  inches  when  the  true  quantity  differs  slightly  from 
such  values.  The  means  are  manifestly  typical  for  the  nativities 
specially  tested,  and  probably  for  all  those  nativities  or  classes  which 
comprised  so  many  as  500  men.  The  total  range  of  the  means  is 
between  4.70  inches  for  Canadians,  and  6.07  inches  for  natives  of 
Kentucky  and  Tennessee ;  but  this  difference  is  very  largely  due 
to  the  maintenance  of  the  same  proportional  value  among  men  dif- 
fering in  stature.  The  amounts  of  probable  variation  of  a  single 
individual  from  the  mean  of  all  of  the  same  nativity,  and  of  this 

1  See  note  on  preceding  page. 
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mean  from  its  true  value,  are  as  follows  in  the  four  classes  men' 
tioned :  — 


NadTity 


New  England  States     . 

New  York 

N.  Y.,  N.  J.,  and  Penn. 
Mich.,  Wis.,  and  Illinois 


Number 


977 
2  087 
3122 

938 


Mean  Value 

Probable  Variation 

IndiTidnal 

Mean 

r 

^0 

in. 

In. 

in. 

4.862 

0.856 

0.027 

4.883 

0.826 

0.018 

4.891 

0.827 

0.015 

4.806 

0.767 

0.025 

Height  to  the  spine  of  the  seventh  cervical  vertebra,  —  This  point, 
the  highest  distinctly  recognizable  one  which  is  not  moved  by  flex- 
nre  of  the  head  and  neck,  was  taken  as  the  limit  of  the  bodv 
proper,  which  may  be  regarded  as  extending  from  the  seventh  cer- 
vical vertebra,  to  the  perinaeum. 

Deducting  the  height  to  this  point  from  the  total  height,  we  ob- 
tain the  measure  of  Head  and  Neckj  which  is  in  general  a  very  little 
short  of  ten  inches  for  the  white  race,  or  0.148  of  the  average 
height  of  the  men  measured.  The  ordinary  value  is  about  9.95 
inches,  varying  from  this  amount  by  scarcely  more  than  half  an 
inch  for  the  extreme  groups,  and  by  so  much  as  one  inch  in  very 
few  individual  cases.  The  variation  is  by  no  means  proportional 
to  that  of  the  stature,  and  it  would  seem  that  its  greater  part  is 
due  to  differences  in  the  length  of  the  neck,  rather  than  to  the 
height  of  the  head  itself,  which  seems  to  be  more  uniform  than 
almost  any  other  physical  dimension.  The  greatest  deviation  in 
the  mean  value  for  any  of  our  nativity-groups,  is  for  the  small 
group  Ga,  which  comprises  natives  of  the  Slave  States  west  of  the 
Mississippi.  It  contains  but  51  cases,  19  of  which  are  in  a  series 
measured  by  Dr.  Avery,  at  New  Orleans,  and  in  which  I  suspect 
some  error.  Omitting  these,  the  remaining  32  cases  give  an  aver- 
age of  9.95  inches,  quite  in  conformity  with  the  results  for  other 
nativities. 

The  most  marked  discordance  in  the  length  of  head  and  neck, 
among  those  nativities  of  which  an  adequate  number  of  men  were 
examined,  is  for  Germans,  for  whom  this  dimension  averaged  9.76 
inches,  from  662  cases.  Omitting  all  measurements  made  by  Dr. 
Aveiy  and  Mr.  Furniss,  the  two  examiners  whose  average  meas- 
ures of  this  dimension  are  smallest,  the  average  is  still  but  9.81 
inches.     The  results  for  those  nativities  for  which  the  height  to 
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the  seventh  cervical  vertebra  has  been  specially  assorted,  are  here 
appended.  They  apply  only  to  men  in  usual  vigor.  For  all  of 
them  the  theoretical  distribution  of  individual  cases  has  been  care- 
fully computed,  and  its  accordance  with  the  observed  distribution 
found  satisfactory. 


KaUvitjr 


New  England  States 
New  York  .... 
New  Jersey  and  Penn. 
Ohio  and  Indiana    . 
Mich.,  Wise.,  &  Illinois 
Ireland 


Number 

Mean 

r 

'•o 

Height 

977 

67.241 

1.626 

0.049 

in. 
67.202 

2  088 

67.230 

1.642 

0.036 

67.150 

1034 

67.080 

1.615 

0.047 

67.097 

1414 

67.692 

1.462 

0.039 

67.687 

936 

67.288 

1.610 

0.049 

67.223 

658 

66.738 

1.396 

0.069 

66.703 

Head  and 
Neck 


in. 
9.961 

9.920 

10.017 

9.995 

9.936 

9.966 


Length  of  Body.  —  Deducting,  from  this  height  to  the  seventh 
cervical  vertebra,  the  height  to  the  perinaeum  as  recorded  in  an- 
swer to  Question  6,  we  have  the  length  of  the  body.  This  has 
not  been  investigated  according  to  nativities,  but  in  the  discussion 
of  the  spirometer  results  (Qu.  13)  it  appeared  desirable  to  classi- 
fy them  with  reference  to  the  length  of  the  body ;  so  that  we 
have  the  number  of  cases  for  each  half  inch  of  lenorth  as  derived 
from  the  aggregate  of  all  in  usual  vigor,  who  were  examined 
with  reference  to  their  pulmonary  capacity.  These  are  as  follows ; 
the  number  for  each  half  inch  being  the  sum  of  those  recorded  for 
the  five  consecutive  tenths  of  which  this  is  the  mean. 
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Later  Measoree 

Length  of  Body 

No.  in  nin- 
al  Vigor 

Othen 

Total 

In. 
22  or  less 

22j 

23 

23^ 

24 

24i 

25 

25^ 

26 

26^ 

27 

27i 

28 

28j 

29 

29^ 

30 

30^ 

55 

36 

72 

183 

381 

617 

1007 

1221 

1400 

1233 

1027 

723 

470 

816 

180 

93 

46 

57 

7 

4 

21 

38 

67 

109 

194 

190 

246 

216 

156 

106 

65 

43 

28 

19 

15 

8 

62 

40 

93 

221 

448 

726 

1201 

1411 

1646 

1449 

1183 

829 

535 

359 

208 

112 

61 

65 

Total     .     . 

9  117 

1532 

10  649 

Earlier  Measures 

No.  in  Qsti- 
al  Vigor 

Others 

Total 

41 

32 

68 

140 

238 

415 

542 

634 

641 

500 

422 

328 

201 

150 

107 

58 

43 

45 

14 

3 

19 

43 

67 

117 

180 

187 

231 

212 

203 

155 

112 

67 

55 

41 

23 

35 

55 

35 

87 

183 

305 

532 

722 

821 

872 

712 

625 

483 

313 

217 

162 

99 

66 

80 

4  605 

1764 

6  369 

The  mean  of  all  gives  for  the  average  length  of  body  of  white 
soldiers  — 

Inches. 

Form  EE,     by  measures  of    9  243  men  in  usual  vigor  26.149 

1 598     "  not  in  "         «  26.091 

10  841  men  in  all  26.140 


Form  E, 


by  measures  of    5  569  men  in  usual  vigor 

2  102     **  not  in  "         « 
7  671  men  in  all 


26.011 
26.331 
26.100 


The  discordance  of  the  results  in  the  measurements  by  the 
earlier  schedule  between  those  who  were,  and  those  who  were  not, 
in  ordinary  health,  is  without  question  chiefly  due  to  the  circum- 
stance that  a  very  large  proportion  of  the  latter  class  were  men  at 
the  convalescent  camp,  measured  by  Dr.  Buckley,  whose  measures 
differed  somewhat  from  those  of  Mr.  Fairchild  in  consequence  of 
want  of  an  accordant  method  of  measuring,  and  possibly  also  of  a 
peculiarity  in  one  of  the  earlier  instruments.  The  total  mean  from 
the  earlier  measures  may  be  regarded  as  corroborating  that  from 
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the  more  careful  later  ones,  and  it  seems  clear  that  no  relation  be- 
tween the  length  of  body  and  liability  to  disease  is  deducible  from 
these  later  statistics. 

If  we  assort  the  length  of  body  by  Nativities,  we  find  — 


NatiTity 

Later  Measures 

Number 

Length 

A.  New  England  States.    . 

B.  N.  Y.,  N.  J.,  and  Penn. 

C.  Ohio  and  Indiana     .    . 

D.  Mich.,  Wis.,  and  Illinois 
£.  Coast  SlaYC  States    .    . 
F.  Kentucky  and  Tenn.     . 
H.  I.  British  Provinces  .    . 
J.  England,  Wales,  etc.     . 

K.  Scotland 

L.  Ireland 

M.  France 

N.  Grermany 

0.  P.  Q.  All  others   .    .    . 

1208 

8  758 

1657 

1012 

365 

266 

556 

324 

81 

821 

98 

661 

73 

in. 
26.14 

26.13 

26.28 

26.27 

26.00 

26.95 

26.25 

25.89 

26.12 

25.98 

25.52 

25.70 

26.37 

Total 

10  780 

26.14 

Earlier  Measui«s 

Number 

Length 

914 
3133 

I      463 

[  2  009 
177 

I  205 
440 

251 
79 

in. 
26.31 

26.20 
26.75 

25.78 
25.94 
25.86 
25.93 

25.86 
25.54 

7  671 

26.10 

The  inferences  warrantable  from  this  exhibit  are  not  very  mani- 
fest, so  far  as  they  pertain  to  any  characteristic  difference  in  the 
length  of  body  between  men  of  different  nativities,  since  many  of 
the  distinctions  most  marked  in  the  later  measures  are  contradicted 
by  the  earlier  ones.  The  trustworthiness  of  the  means  from  the 
later  series  is  probably  four  times  greater  than  that  of  the  others, 
still  no  deduction  is  entitled  to  much  reUance  w^hich  the  earlier  se- 
ries does  not  corroborate. 

Nevertheless,  it  w^ould  seem  probable  that  the  lengtli  of  the  body 
is  somewhat  greater  for  Americans  in  general  than  for  Europeans, 
although  perhaps  not  more  than  is  required  for  maintaining  the 
same  proportion  to  the  stature  ;  as  also  tliat  it  is  greater  for  natives 
of  the  Northern  and  Western,  than  for  those  of  the  extreme  South- 
em,  States. 

Height  to  Perinceum.  —  The  length  of  the  legs  is  clearly  that 
dimension  upon  which  the  differences  in  stature  of  tlie  wliite  sol- 
diers chiefly  depend.  In  this  the  distinctions  between  the  different 
nativities  are  clearly  marked,  and  the  inferences  deduced  in  the 
chapter  upon  Statures  seem  corroborated  in  general  by  the  results 


MEAN  DIMENSIONS  OF  BODT. 


257 


of  our  independent  measurements  of  the  height  to  the  perinseum 
made  upon  soldiers  in  the  field. 

The  results  for  those  nativities  for  which  the  theoretical  distribu- 
tion of  the  individual  cases  has  been  computed,  and  found  satisfac- 
torily accordant  with  the  distribution  observed,  are  these  :  —  ^ 


NatlTity 


New  England  States 

NewYork 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Ireland 


NmnbOT  of 
Bfen 

Mwa 
Age 

H«aii 
TaliM 

r 

976 

25.80 

In. 
81.088 

in. 
1.075 

2  087 

25.84 

81.078 

1.075 

8  120 

26.67 

81.052 

1.055 

1415 

24.43 

81.462 

1.025 

558 

28.09 

30.650 

1.018 

In. 
0.034 

0.028 

0.919 

0.027 

0.043 


The  maximum  values  of  the  means  for  other  nativities  are  — 


NatiTity 


Kentucky  and  Tennessee .    .    .    . 

Coast  Slave  States 

Scandinavia 

States  west  of  Mississippi  River 
Michigan,  Wisconsin,  and  Illinois 


Number  of  Men 

Mean  Age 

MeanTalue 

la. 

266 

26.0 

31.68 

366 

26.9 

81.57 

34 

29.2 

31.45 

61 

24.1 

31.12 

1012 

24.4 

31.05 

and  by  the  earher  measures  — 


Nattrity 


Late  Slave  States    .    .    . 
Western  States  (C  and  D) 


No.  of  Men 


2  015 
479 


Mean  Ace 


25.48 
23.54 


MeanTalna 


la. 
32.38 

31.15 


while  the  well  established  minima  are  — 


Nativity 


France,  Belgium,  etc  .... 

Ireland 

Germany 

British  American  Provinces     . 

^  All  these  tables  of  disCribntion  for  white  soldiers  are  deduced  from  men  in  actual  vigor 
only.- 

17 


La 

AerMeara 

res 

XulterMean 

BW 

No.  of 
Men 

Mean 
A«e 

Mean 
Value 

No.  of 
Men 

Mean 
A«e 

Mean 
Valna 

98 

27.7 

la. 
30.20 

in. 

824 

29.2 

30.67 

466 

27.15 

30.76 

562 

29.8 

30.71 

256 

27.65 

80.72 

556 

25.6 

30.82 

184 

24.72 

80.98 
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There  is  no  one  of  the  eight  nativities  within  the  United  States 
for  which  the  mean  value  is  below  81  inches,  according  to  the  later 
series  of  measures  ;  for  the  earlier  series  the  averages  are  generally 
smaller,  owing  probably  to  want  of  suiBcient  care  in  measuring. 

It  will  be  remembered  that  all  the  white  soldiers  measured  were 
partially  clothed. 

Height  to  Middle  of  Patella.  —  The  typical  value  of  the  height  of 
the  knee  has  been  tested,  and  found  satisfactory  for  the  soldiers  in 
usual  vigor  of  the  nativities  following :  — 


Nati^j 


No.  of  Mm 

Talao 

r 

To 

In. 

In. 

in. 

978 

18.753 

0.735 

0.028 

2  084 

18.610 

0.772 

0.017 

8119 

18.636 

0.764 

0.014 

936 

17.836 

0.706 

0.023 

New  England  States 

New  York  State,  aloue  .  .  .  . 
New  York,  New  Jersey,  and  Penn. 
Michigan,  Wisconsin,  and  Illinois 


We  may  compare  the  height  of  the  knee  with  that  of  the  thigh, 
by  subtracting  the  former  from  the  total  height  to  the  perinaeum, 
and  thus  obtain  relative  values  for  the  different  nativities.  The 
appended  table  presents  these  values  for  all  the  soldiers  measured. 


Nadtlty 


New  England  States 

New  York,  New  Jersey,  and  Penn. 

Ohio,  Indiana 

Michigan,  Wisconsin,  and  Illinois 

Coast  Slave  States 

Kentucky  and  Tennessee  .  .  . 
States  West  of  Mississippi  River  . 
British  Amer.  Prov.,  excl.  Canada 

Canada     

England 

Wales  and  Isle  of  Man    .    .    •    . 

Scotland 

Ireland 

France,  Belgium,  etc 

Germany 

Scandinavia 

Spain,  etc 

Biiscellaneous 

Total 


Numbtrctf 
Mea 


1208 

8  758 

1659 

1012 

866 

266 

61 

88 

618 

304 

20 

81 

824 

98 

662 

34 

7 

82 


10  848 


Hidghtto 
Knee 

Knee  to 
PerinaBom 

Ratio 

in. 
18.76 

in. 
12.34 

1.52 

18.64 

12.41 

1.50 

18.76 

12.70 

1.48 

18.09 

12.96 

1.40 

19.06 

12.51 

1.52 

19.19 

12.49 

1.54 

18.90 

12.22 

1.55 

18.69 

12.09 

1.55 

18.43 

12.39 

1.49 

18.30 

12.15 

1.51 

18.63 

11.98 

1.55 

18.36 

12.47 

1.47 

18.64 

12.13 

1.58 

18.19 

12.01 

1.61 

18.52 

12.19 

1.52 

18.97 

12.48 

1.52 

18.04 

11.65 

1.55 

18.65 

12.13 

1.54 

18.609 

12.456 

1.494 
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The  normal  ratio  between  these  two  dimensions  would  thus  ap» 
pear  to  be  very  nearly  as  three  to  two,  the  extreme  deviations  ^  from 
this  ratio  being  1.396  for  nativity  D,  and  1.555  for  Wales,  etc., 
the  latter  depending  on  only  20  men.  The  extreme  variation  in 
the  mean  values  of  the  height  to  the  knee,  in  any  of  the  above- 
named,  groups,  is  1.15  inches,  or  .062  of  the  mean  of  all.  The  va- 
riation in  the  mean  distance  from  knee  to  perinaeum  is  comprised 
within  1.81  inches,  or  .105  of  the  total  mean. 

PerincBum  to  the  moat  prominent  part  of  PvbeB,  —  The  position 
of  the  9ymphysi%  pubis  renders  it  a  prominent  point  for  any  series 
of  measurements  based  on  the  structure  of  the  skeleton,  and  this  has 
been  frequently  stated  to  indicate  the  medial  point  as  regards  stat- 
ure :  an  assumption  approximately,  but  not  strictly  true.  Any  de- 
termination of  this  point  through  clothing  is  difficult  and  uncer- 
tain ;  and  no  attempts  were  made  at  measuring  it  excepting  when 
the  subjects  could  be  examined  while  perfectly  naked. 

This  was  not  the  case  for  any  white  soldiers  ;  but  1013  white 
sailors  were  thus  measured,  mostly  by  Mr.  Phinney,  as  will  be  here- 
after described,  giving  the  mean  value  of  this  distance  as  1.891 
inches,  their  mean  stature  being  65.99,  and  the  mean  height  to  the 
perinaBum  31.37. 

Breadth  of  Neck.  —  The  mean  breadth  of  neck  for  all  the  white 
soldiers  examined  is  4.22  inches ;  the  maximum  for  any  nativity 
being  4.31  inches,  for  1014  natives  of  Michigan,  Wisconsin,  and 
Illinois,  and  the  minimum  for  any,  which  comprised  an  adequate 
number  of  men,  being  for  the  two  groups  of  natives  of  Southern 
States  ;  for  each  of  which  it  is  4.15  inches.  Comparisons  be- 
tween the  theoretical  and  observed  distribution  for  individuals  have 
been  made  for  only  four  groups,  namely,  the  men  of  nativities  A, 
B,  D,  and  L,  who  were  in  usual  vigor.     These  give  — 

NaUTity 


New  England  States  .  . 
New  York,  New  Jersey,  and  Penn. 
Michigan,  Wisconsin,  and  Ullnois 
Ireland 


No.  of  M«a 

Mean  Breadth 

r 

^0 

In. 

in. 

976 

4.177 

0.160 

0.005 

3122 

4.244 

0.178 

0.003 

937 

4.326 

0.148 

0.005 

558 

4.206 

0.153 

0.006 

1  The  smalt  value  of  this  dimension  in  nativity  D  appears,  after  careful  examination,  to  be 
owing  to  a  systematic  personid  error  in  the  measurements  made  by  Mr.  Lewis,  who  exam- 
ined a  large  proportion  of  these  men,  and  who^  records  of  this  dimension  appear  uniformly 
too  ftmall.     Excluding  his  measurements,  we  have  for  natives  of  Michigan,  Wisconsin,  and 

Ulinois  — 

No.  of  Men  Height  to  Knee       Knee  to  Perinanm  lUtfo 

In.  in. 

254  18.85  12.84  1.528 
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The  values  for  men  not  in  usual  vigor  are  markedly  and  univer- 
sally less,  the  average  difference  being  about  one  thirty-second 
part.  The  results  of  the  earlier  measures  are  not  altogether  in 
accord  with  these  ;  the  mean  value  deduced  from  them  being  4.098 
for  men  in  usual  vigor,  and  4.053  for  others.  The  natives  of  the 
Southern  States  surpassed  this  maximum  value,  almost  all  of  them 
having  been  measured  by  Mr.  Fairchild. 

Oirth  of  Neck.  —  The  mean  girth  of  neck,  from  nearly  9300  men 
in  usual  vigor,  is  13.638  inches,  and  for  1600  not  in  usual  vigor  it 
is  13.521  inches,  there  being  but  a  single  nativity-group  contain- 
ing so  many  as  a  hundred  representatives,  in  which  a  similar  dif- 
ference is  not  manifest.  It  is  also  to  be  observed  that  the  periphery, 
being  measured  around  the  pomum  Adami^  is  larger  than  the  cir- 
cumference of  a  circle  of  which  the  breadth  of  the  neck  consti- 
tutes the  diameter.  The  smallest  observed  mean  value  in  any  of 
the  large  groups  is  for  New  Englanders,  13.44  inches,  from  1210 
men ;  the  largest  (excluding  groups  of  less  than  40  men)  is  for 
natives  of  Germany,  13.79  inches,  from  562  men. 

The  assortment  for  five  groups  of  men  in  usual  vigor  gives  the 
following  results :  — 


NatiTitj 


New  England  States 

New  York,  New  Jersey,  and  Penn. 
New  York  State,  alone    .    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  Illinois 


No.  of  Mmi 

M«aii  Girth 

r 

ro 

in. 

In. 

In. 

978 

13.436 

0.442 

0.014 

8128 

13.629 

0.466 

0.008 

2  089 

18.593 

0.460 

0.010 

1416 

13.699 

0.459 

0.012 

939 

18.526 

0.414 

0.013 

Breadth  of  Shoulders.  —  It  has  been  already  stated  that  the 
earlier  measurements  gave  simply  the  maximum  breadth  of  the 
shoulders,  whereas  it  was  specially  provided  in  the  schedule  for 
the  later  series  that  this  measure  should  be  taken  between  the  tips 
of  the  acromion  processes ;  the  purpose  being,  both  to  select  dis- 
tinctly marked  points  of  the  bony  structure,  and  to  furnish  a  con- 
trol and  test  for  the  dimensions  12a  and  12b,  These  two  dimen- 
sions are  from  the  tip  of  the  middle  finger  to  the  acromion,  and  to 
the  middle  of  the  sternum  respectively,  so  that  they  should  differ 
by  one  half  the  distance  between  the  acromia. 

Through  some  misapprehension,  the  old  method  of  measuring 
was  retained  by  Dr.  Buckley  for  a  time,  and  the  new  examiners 
instructed  accordingly ;  so  that  nearly  one  fifth  part  of  the  meas- 
ures of  white  soldiers  were  thus  made,  before  the  fact  was  discov- 
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ered  and  special  instructions  given.  Consequently  we  have  from  the 
series  of  examinations  by  Form  [EE]  8796  measures  of  the  dis- 
tance between  the  tips  of  the  acromia,  and  2072  of  the  full  breadth 
of  shoulders.  The  former  have  been  tabulated  as  8a  /  and  the  lat- 
ter, which  are  strictly  comparable  with  the  results  of  the  earlier 
series,  have  been  classified  as  86. 

The  mean  of  these  last  named  measures,  85,  is  16.850  inches  by 
the  later  series,  and  16.359  by  the  earlier,  which  are  nearly  four 
times  as  numerous.  The  differences  of  the  dimensions  for  different 
nativities  do  not  seem  to  be  characteristic,  nor  to  correspond  in  the 
two  series  of  measurements.  The  means  for  the  several  nativities 
are  quite  accordant  in  both  series,  wherever  the  number  of  men  is 
sufficiently  great  to  render  the  results  at  all  worthy  of  confidence. 
For  individual  men,  this  dimension  ranges  between  18  and  19 
inches. 

The  mean  distance  between  the  tips  of  the  acromion  processeSf 
as  given  by  the  8796  measures  of  this  dimension,  is  12.781  inches, 
the  individual  cases  ranging  between  the  limits  9^  and  16^  inches. 
Among  natives  of  this  country,  the  mean  value  is  decidedly  lar- 
gest for  natives  of  Kentucky  and  Tennessee,  being  18.51 ;  but  the 
assortment-tabulation  shows  such  discordance  from  the  theoretical 
distribution  that  this  inference  is  entitled  to  but  small  reliance. 
Nativities  A,  B,  and  C  give  mean  values  not  diverse  from  that 
of  the  grand  total,  but  for  D  this  value  is  but  12.84,  while  for  G  it 
rises  to  13.21  inches.  The  computation  for  878  New  England 
men  in  usual  vigor  gives  12.790,  with  a  probable  variation  of  0.646 
for  an  individual,  and  a  probable  error  of  0.022  for  the  mean ;  but 
one  half  of  this  quantity  exceeds  the  difference  between  12a  and 
12i  by  half  an  inch,  and  it  is  to  be  feared  that  our  determination 
of  this  dimension  is  not  entitled  to  much  confidence.  The  identi- 
fication of  this  apophysis  is  not  easy,  and  some  of  our  examiners 
seem  to  have  succeeded  here  but  ill.  The  results  deduced  by 
others  appear,  however,  to  be  very  trustworthy,  and  will  be  spe- 
cially considered  hereafter  when  the  arm-measurements  are  de- 
scribed. 

A  thorou£:h  scrutinv  into  the  mean  results  obtained  from  the 
returns  of  different  examiners,  with  a  view  to  determining  their  per- 
sonal equations,  shows  a  gradual  improvement  in  many  cases,  and 
leads  to  the  belief  that  inaccuracies  are  mostly  eliminated  frt)m  the 
mean  of  all.  Yet  the  tendency  has  unquestionably  been  to  record 
this  dimension  as  larger  than  its  true  value. 

Breadth  of  Pelvis  between  Oreits  of  lUa.  -^  For  this  dimension^ 
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which  was  apparently  determined  with  care,  we  have  11.916  inches 
as  the  mean  value ;  the  mean  result  for  men  in  usual  vigor  being 
greater  by  0.14  than  for  men  not  in  full  health.  This  dimension  is 
not  one  of  those  which  seem  to  show  the  most  characteristic  differ- 
ences for  diflFerent  nativities,  although  the  corresponding  dimension 
deducible  from  the  earlier  series  exhibits  very  marked  distinctions. 

The  latter,  which  was  taken  under  the  title  of  "  Breadth  of 
Pelvis,"  is  on  the  average  an  inch  and  a  quarter  greater  than  the 
dimension  here  considered,  and  seems,  so  far  as  now  discoverable, 
to  have  been  the  breadth  between  the  trochanters,  —  the  breadth 
of  hips,  rather  than  of  pelvis.  The  earlier  measures  are  accordant 
among  themselves,  and  are  much  larger  for  Southern  than  for 
Northern  men  ;  the  difference  between  the  values  for  natives  of  the 
Slave  States  and  of  New  England  amounting  to  half  an  inch.  .The 
mean  value  is  12.96  inches  for  New  England  men ;  13.15  for 
Western  men ;  13.41  for  Southerners ;  13.153  for  the  whole  7905 
men  measured. 

The  assortments  of  the  later  series  for  men  in  usual  vigor,  give 
the  following  values  :  — 


NattTitj 


New  England 

New  York  alone 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Ireland 


No.  of  Men 

Mean  Value 

r 

In. 

In. 

976 

11.890 

0.675 

2  085 

12.046 

0.628 

8119 

12.014 

0.523 

1417 

11.890 

0.474 

556 

12.036 

0.525 

r. 


in. 

0.022 
0.012 
0.009 
0.013 
0.022 


Circumference  of  Thorax.  —  This  measurement  was  directed  to 
be  made  in  the  later  series  "  under  all  the  clothing "  and  "  across 
the  nipples  "  ;  also  both  while  the  lungs  were  fully  inflated  and  after 
exhalation.  We  thus  have  two  measurements  of  actual  dimen- 
sions, whence  the  mean  circumference  and  the  mobility  of  the 
chest  may  each  be  deduced. 

In  the  earlier  series  [E]  the  "  circumference  of  the  chest  "  was 
required,  without  any  farther  instruction  than  that  it  should  be 
measured  "  over  the  nipples,"  and  under  the  coat  and  waistcoat. 

It  may  perhaps  bo  assumed  that,  in  the  absence  of  any  instruc- 
tion as  to  the  state  of  expansion  in  which  the  thorax  should  be 
measured,  the  mean  deduced. from  the  7907  returns  according  to 
Form  E  would  represent  an  average  condition  of  the  lungs.  How 
&r  this  is  correct  would  be  difficult  to  determine  at  present,  but  the 
circumstance  that  these  measures  were  taken  around  the  flannel 
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shirt,  and  yet  with  results  smaller  than  those  of  the  later  series, 
which  are  made  directly  around  the  body  without  the  intervention 
of  clothing,  suggests  either  that  such  an  average  condition  is  not 
represented  by  the  mean  value  from  the  earlier  series,  or  that  in 
the  slightly  ambiguous  phrase  "over  the  nipples,"  the  word  over 
may  have  been  sometimes  construed  in  the  sense  of  "  higher  than," 
instead  of  its  intended  signification  of  "  across."  These  earlier 
measures  give  as  the  mean  circumference  of  chest  over  the  nip- 
pies— 

35.424  inches,  for  5  734  soldiers  in  usual  vigor. 
35.166  inches,  for  2  173  soldiers  not  in  usual  vigor. 


35.353  inches,  for  7  907  soldiers  in  all. 

The  later  series  of  examinations  gives  the  mean  circumferenco 
of  the  chest  across  the  nipples  and  under  all  the  clothing  — 


From    9  270  men  in  usnal  rigor    . 

1  604  men  not  in  usual  vigor 

10  874  men  in  all      .... 


Tttll  Inaplratton 


in. 
87.195 

36.846 

87. 143 


After  Kzpiratioii 


In. 
84.476 

34.604 

84.494 


MMaof  Both 

Id. 
86.886 

85.725 

85.818 


It  is  thus  seen  that  for  men  in  ordinary  health  the  circumference 
was  not  merely  greater  than  for  the  others,  while  the  lungs  were 
inflated,  but  was  also  less  after  expiration,  owing  without  doubt  to 
the  superior  muscular  force  in  the  thorax  exerted  by  the  stronger 
men.  Also  that  the  mean  value  of  the  two  measurements  was 
only  the  ninth  part  of  an  inch,  or  about  three  tenths  of  one  per 
cent,  less  for  the  feebler  class  of  men. 

From  the  measures  of  circumference  of  the  chest  of  5738  Scotch 
soldiers, — given '  by  an  anonymous  author  in  the  Edinburgh  "  Med- 
ical and  Surgical  Journal,"  and  used  ^  by  Quetelet,  in  illustration 
of  the  application  of  the  law  of  error,  and  of  the  typical  character 
of  the  mean  deduced  from  an  adequate  number  of  such  measures, 
-^  the  mean  circumference  of  the  chest  is  found  to  be  89.8  inches, 
or  more  than  two  inches  and  a  half  greater  than  the  mean  here 
found  for  men  in  usual  vigor  during  full  inspiration.  The  80  na- 
tives of  Scotland  examined  by  us,  measured  37.45  inches  when  the 
lungs  were  fully  inflated  and  84.6T  after  expiration.  Of  these  80 
there  were  but  11  cases  in  which  the  circumference  at  full  inspira- 
tion was  found  so  large  as  the  mean  value  resulting  from  the  Edin- 

1  Vol.  XIII.  p.  263.  *  Theorie  det  PrcbabUiU$,  p.  136. 
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burgh  measures,  which  ranged  from  S3  to  48  inches.  Unless 
these  measures  were  made  upon  men  very  much  larger  than  the 
average,  our  present  results  would  almost  lead  to  the  suspicion  that 
some  considerable  amount  of  clothing  was  included  in  the  dimen- 
sion published  as  "  circumference  of  the  chest." 

The  mean  circumference  of  chest  for  843  764  drafted  men,  re- 
cruits and  substitutes,  examined  by  the  military  boards  of  enroll- 
ment, are  given  ^  by  Dr.  Baxter,  chief  Medical  Officer  of  the  late 
Provost  Marshal  General's*  Bureau,  in  the  Report  of  the  medical 
branch  of  that  bureau.  He  has  published  the  results  of  measure- 
ments at  inspiration  and  expiration,  arranged  by  nations  of  birth, 
and,  for  natives  of  the  United  States,  by  States,  His  totals  give  as 
the  mean  circumference  — 


From  273  891  natives  of  the  U.  S.  . 
343  764  of  all  nativities    .     . 


At  iBfplratkm 


In. 
36.61 

85.59 


At  Expiration 


in. 
33.11 

83.12 


M 


In. 
34.36 

84.36 


these  values  being  less  than  ours  by  nearly  an  inch  and  a  half,  and 
less  than  the  Edinburgh  values  by  nearly  five  and  a  half  inches. 
Among  the  men  measured  were  2127  natives  of  Scotland,  for  whom 
the  mean  circumference  was  35.97  inches  at  inspiration,  and  33.14 
at  expiration  (or  1.48  inches  in  the  one  case  and  1.53  in  the  other 
less  than  our  values)  ;  the  results  for  Scotchmen  thus  differing  by 
essentially  the  same  amount  as  the  total  means  from  those  here 
found. 

In  these  examinations  by  the  medical  officers  of  the  Provost 
Marshal  General's  Bureau,  it  is  not  stated  at  what  part  of  the 
chest  the  measurement  was  made.  Of  course  a  very  considerable 
number  of  the  men  examined  were  those  whose  physical  condition 
excluded  them  from  acceptance  for  military  duty,  and  for  these 
a  smaller  girth  of  chest  should  be  expected. 

In  all  these  cases  the  mean  circumference  of  the  chest  exceeds 
half  the  height.  Other  deductions  from  these  chest-measurements 
will  be  considered  hereafter. 

The  distribution  of  the  individual  variations  in  our  returns  is  so 
symmetrical  as  to  produce  great  confidence  in  the  trustworthiness 
of  the  results  deduced.  For  the  aggregate  of  white  soldiers,  in 
usual  vigor,  we  have,  moreover,  the  following  values  of  individual 
discordance,  and  probable  error  of  mean  — 

1  Final  Rtpori  of  (Ae  Prowit  Manhal  Gentrai,  pp.  698, 699. 
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Circumference  of  Che9t. 


No.  of  Hon 

Cireiuiilinoiioo 

r 

ro 

At  inspiration     .    . 
At  expiration     .    . 

9  271 
9  270 

In. 
87.195 

84.476 

In. 
1.469 

1.428 

In. 
0.015 

0.015 

Mean      .... 

85.836 

0.021 

It  will  be  remembered  that  the  measurements  were  made  with 
out  the  intervention  of  any  clothing.     The  mean  stature  being 
67.150  inches,  it  will  be  seen  that  the  circumference  of  chest  ex- 
ceeded half  the  height  even  after  full  expiration. 

Distance  between  Nipples,  —  This  dimension  seemed  entitled  to 
some  importance  on  account  of  the  belief,  which  obtains  very  gen- 
erally, that  in  a  normally  proportioned  body  it  is  equal  to  one 
fourth  of  the  entire  circumference  of  the  chest.  Thus  Dr,  Ham- 
mond, in  his  "  Military  Hygiene,"  after  citing  sundry  proportions 
given  by  Brent  as  holding  good  for  all  cases  in  which  there  is  no 
positive  deformity,  says :  ^  "  A  more  convenient  method,  however, 
is  to  measure  the  distance  between  the  nipples  with  a  pair  of  divid- 
ers, or  a  graduated  rule,  and  to  multiply  the  result  by  four.  As 
we  have  seen,  this  gives  us  the  entire  circumference  of  the  chest.'* 
Regarding  the  correctness  of  the  inferences  as  to  such  simple  rela- 
tions between  different  dimensions  of  the  human  body,  we  shall 
have  something  to  say  in  Chapter  IX.  At  present  it  will  suffice 
to  say,  that  our  results  do  not  appear  to  confirm  the  tlieory  of 
Brent,  but  indicate  that  this  dimension  is  uniformly  less  than  one 
fourth  the  circumference.     Thus  we  have  the  following  mean  val- 


ues: 


From  1  771  soldiers  in  nsual  vigor.  . 
From  297  soldiers  not  in  usnal  vigor 
From  2  068  soldiers  in  all 


Halffht 

MMaClr- 

emnfJMvnoe 

of  Chest 

Dtatnoot 
between 
Nipples 

In. 
67.185 

67.124 

67.176 

In. 
85.978 

85.646 

85.926 

in. 
8.142 

8.101 

8.186 

Batlo  todr- 


0.2268 
0.2278 
0.! 


The  minimum  and  maximum  values  of  this  distance  which  occur 
upon  our  records  are  :  — 


1  Page  88. 
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Distonoe 

Mean  Cfreamfer- 
enoo  of  ChMt 

NatiTity 

Height 

Ratio  to  Circnm- 
ferenoe 

In. 
5.4 

10.8 

in. 
25.3 

38.7 

Indiana 
New  York 

• 

in. 
58.3 

69.6 

0.218 
0.266 

Circumference  of  Waist,  —  In  the  later  series  of  measurements, 
the  "  circumference  of  the  waist  above  the  hips  "  was  required, 
and  the  examiners  were  instructed  to  measui*e  below  the  ribs.  In 
the  earlier  series,  the  question  asked  simply  the  "  circumference  of 
the  waist."     The  means  of  the  two  series  are  — 

Total 


In  Qfual  Yiffor 

Not  in  neoal  Vigor 

No.  of  Hen 

Inehee 

No.  of  Men 

Inohee 

Earlier  Series  . 
Later  Series    . 

5  729 
9  271 

82.059 
81.488 

2178 
1605 

82.166 
81.377 

No.  of  Men 

7  902 
10  876 


Inehee 


82.089 
81467 


the  values  of  the  earlier  series  being  larger  on  the  average  by  about 
six  tenths  of  an  inch. 

Using  the  later  measures  only,  we  find  the  mean  circumference 
of  the  waist  for  9271  men  in  usual  vigor,  at  the  mean  age  25.7 
years,  to  have  been  less  than  that  of  the  chest  at  inspiration  by 
5.712  inches,  and  at  expiration  by  2.993  inches,  and  less  than  the 
mean  circumference  of  the  chest  across  the  nipples  by  4.353 
inches.  If  we  compare  the  mean  value  of  these  dimensions  for 
the  1605  men  not  in  their  ordinary  health,  and  averaging  29.2 
years  of  age,  we  find  the  difierence  to  be  4.348  inches,  or  prac- 
tically the  same  as  for  the  others. 

The  values  of  this  dimension  difier  somewhat  with  the  different 
nativities,  but  the  distribution  of  the  discordances  is  in  general 
quite  satisfactory.  The  three  following  nativities  will  suffice  to 
exhibit  the  range  of  individual  discordances. 


New  England  States     .    .    . 
New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana    .... 


No.  of  Men 


977 
8124 
1417 


Circnmferenoe 


in. 
81.809 

81.431 

82.081 


in. 
1.517 

1.508 

1.469 


ro 


I 


in. 
0.048 

0.027 

0.039 


Circun\ference  around  Sips.  —  This  dimension  was  taken  on  the 
level  of  the  trochanters,  and  the  mean  values,  for  all  those  nativ- 
ities which  comprise  more  than  51  individual  cases,  vary  between 
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86.51  and  37.77  inches ;  the  former  being  deduced  from  1211 
New  England  men,  the  latter  from  267  natives  of  Kentucky  and 
Tennessee,  and  the  diversity  being  clearly  typical.  The  mean 
from  the  entire  series  of  nearly  eleven  thousand  men  is  36.930 
inches. 

The  assortment  of  the  results  shows  a  very  satisfactory  accord- 
ance with  law  in  the  distribution  of  the  errors  for  most  of  the  sev- 
eral nativities.  The  range  of  variation  for  these  nativities  is  shown 
in  the  appended  table,  deduced  from  men  in  usual  vigor  only. 


NatlTi^ 


New  England 

New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana     .... 


No.  oT  Men 


978 
3124 
1417 


Circumfereiioe 


in. 
36.623 

37.037 

37.280 


r 

^0 

in. 

In. 

1.298 

0.041 

1.260 

0.022 

1.366 

0.036 

Length  of  Arm,  —  The  measurement  taken  in  the  earlier  series 
was  from  the  armpit  to  the  tip  of  the  middle  finger.  The  mean 
values  were  — 

From  5721  men  in  .usual  vigor  .  29.284  inches. 
From  2168  men  not  in  usual  vigor,  28.973  inches. 
From  7889  men  in  all     ...     .    29.200  inches. 

In  the  later  series  this  dimension  was  measured  from  the  tip  of 
the  acromion  to  the  tip  of  the  middle  finger,  and  we  have  the 
mean  values. 

From  9198  men  in  usual  vigor  .  29.139  inches. 
From  1605  men  not  iu  usual  vigor,  29.235  inches. 
From  10  803  men  in  all     ....   29.153  inches. 

The  extreme  values  for  nativities  comprising  an  adequate  num- 
ber of  men  are  30.02  inches  from  267  natives  of  Kentucky  and 
Tennessee,  and  28.52  from  100  Frenchmen,  etc.  The  range  of 
error  may  be  seen  by  the  results  for  men  in  usual  vigor,  for  four 
nativities. 

NntiTity 


New  England  States  .  .  . 
New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana    .... 


Ireland 


No.  of  Men 

Length 

r 

r. 

la. 

In. 

Id. 

978 

29.258 

0.969 

0.081 

3123 

29.096 

0.968 

0.017 

1417 

29.608 

0.948 

0.025 

669 

28.922 

0.987 

0.042 

A  second  measurement  was  made  from  the  middle  of  the  tip  of 
the  breast-bane  to  the  tip  of  the  middle  finger ^  this  length  being,  ac- 
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cording  to  some  writers  on  the  fine  arts,  just  one  half  the  height 
in  a  well-formed  man, — a  supposition  which  our  results  do  not 
corroborate. 

Of  the  10  865  white  soldiers  for  whom  this  distance  was  meas- 
ured, there  were  found  but  625  men,  being  5|  per  cent.,  whose 
height  was  equal  to  twice  this  dimension.  These  were  distributed 
among  the  several  nativities  as  follows :  — 


NatlTitj 


New  England  States 

New  York,  New  Jenej,  and  PennsylvaniA 

Ohio  and  Indiana 

Michigaii,  Wisconsin,  and  lUinois  .    .    . 

Coast  Slave  8utes 

Kentucky  and  Tennessee 

West  of  Mississippi  River 

Britisli  American  Provinces    ..... 

England 

Scotland 

Ireland 

Germanj 

All  others 

Total 


Total  Number 
Saunined 


Proportion 

.081 
.070 
.021 
.041 
.063 
.041 
.213 
.079 
.067 
.099 
.044 
.034 
.064 

.0675 


The  mean  value  of  this  dimension  was :  — 


BU  Height 
la. 

67.150 

MeanYaliK 
la. 

85.040 

67.148 

35.055 

67.149 

85.042 

From  9263  men  in  usual  vigor, 

1 605  men  not  in  usual  vigor, 
10  868  men  in  all,  averaging 

The  mean  for  nativity  C  gives  35.47  inches,  from  1660  men , 
that  for  Kentucky  and  Tennessee  gives  85.99  inches,  from  267 
men.  For  Germans  the  mean  from  562  men  is  34.78.  These 
diffisrences  appear  to  be  characteristic,  and  we  have  for  men  in 
health:  — 


KatlTitr 

No.  of  lfl«B 

Lengtfa 

r 

ro 

In. 

la. 

In. 

New  England  States     .    .    . 

978 

S6.087 

1.055 

0.084 

New  York,  New  Jeney,  Pa.  . 

8122 

85.011 

1.071 

0.019 

Ohio,  Indiana 

1416 

85.478 

1.028 

0.027 

Ireland 

M8 

84.891 

1.048 

0.044 
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Length  of  Upper  Arm.  —  The  mean  distance  from  tip  of  acro- 
mion to  extremity  of  elbow  was  found  — 

From  9253  men  in  usual  vigor,  13.604  inches, 

making  the  lower  arm  and  hand  15.535  inches. 

From  1603  men  not  in  usual  vigor,  13.609  inches, 

making  the  lower  arm  and  hand  15.626  inches. 

From  10  856  men  in  all,  13  605  inches, 

making  the  lower  arm  and  hand,  15.548  inches. 

It  is  a  source  of  regret  that  the  length  of  the  hand  was  not  de- 
termined, and  a  means  thus  afforded  for  comparing  the  length  of 
the  humerus  and  radius,  from  which  comparison  valuable  ethnologi- 
cal inferences  might  have  been  deduced ;  but  this  measurement 
was  not  provided  for  in  the  schedule.  A  comparison  of  our  results 
for  different  nativities  gives :  — 


NAtiTitj 


New  England  States 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  Illinois  . 

Coast  Slave  States 

Kentucky  and  Tennessee      .    .     . 
British  American  ProYinces     .    . 

England,  Wales,  etc 

Scotland 

Ireland 

France,  etc 

Germany » 

Scandinavia 

All  others 


No.  of  Men 

Upper  Arm 

Lower  Am 
and  Hand 

Batio 

1199 

la. 
18.76 

in. 
15.47 

1.12 

8  742 

18.62 

15.50 

1.14 

1646 

18.72 

15.81 

1.15 

1012 

18.89 

15.42 

1.15 

864 

18.75 

15.65 

1.14 

267 

18.68 

15.89 

1.20 

557 

18.61 

15.88 

1.18 

828 

18.89 

15.29 

1.14 

81 

18.58 

15.48 

1.14 

626 

18.46 

15.58 

1.15 

99 

18  22 

15.80 

1.16 

554 

18.54 

15.48 

1.14 

84 

18.86 

16.08 

1.16 

89 

18.40 

15.42 

1.15 

The  range  of  individual  variation  from  the  mean  for  the  corre- 
sponding nativity,  may  be  seen  from  the  appended  results,  for  men 
in  usual  vigor,  belonging  to  three  nativities  which  exhibit  a  satis- 
factory distribution  of  these  variations. 


NetlTity 


New  England  States 

New  York,  New  Jersey,  and  Penn. 
Michigan,  Wisconsin,  and  Illinois 


No.  of  Men 


978 

8117 

988 


Length 


in. 
18.865 

18.617 

18.865 


r 

^ 

la. 

In. 

0.708 

0.028 

0.639 

0.011 

0.488 

0.016 

It  has  already  been  remarked  that  an  estimate  may  be  made  of 
the  correctness'of  the  mode  of  me^uring  «iopted,  ly  comparing 
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half  the  measured  distance  between  the  acromia  with  the  differ- 
ence between  the  two  dimensions  from  the  tip  of  the  middle 
finger,  12a  to  the  acromion,  and  126  to  the  middle  of  the  breast- 
bone, respectively ;  as  also  that  the  measurements  have  not  in 
many  cases  borne  this  test  satisfactorily.  The  errors  committed 
seem  however  to  have  been  not  so  much  in  the  length  of  the  arm 
as  in  the  breadth  of  the  shoulders ;  and  a  word  of  comment  here 
may  be  advisable. 

The  examiners  were  severally  instructed  by  Dr.  Buckley,  and 
only  commenced  independent  operations  after  he  considered  them 
well  versed,  and  warned  against  all  probable  dangers  of  error.  As 
a  precaution,  however,  the  results  deduced  from  the  returns  of  the 
several  examiners  were  compared  as  frequently  as  the  progress  of 
the  tabulation  permitted,  and  whenever  the  values  for  any  dimen- 
sion, resulting  from  the  measures  by  any  one  person  appeared  to  be 
systematically  different  from  those  given  by  the  others,  this  exam- 
iner was  informed  of  the  discordance,  and  cautions  were  impressed 
upon  him  if  they  seemed  called  for.  Thus,  the  first  quarter  of 
the  measurements  by  most  of  the  examiners  differed,  in  some  one 
or  more  respects,  from  the  subsequent  ones.  The  breadth  of 
shoulders  and  the  head-measurements  were  those  in  which  such 
criticisms  were  found  chiefly  necessary  ;  and  it  may  therefore  not 
be  amiss  to  give  the  results  as  derived  from  those  examinations  only, 
in  which  such  discordances  were  not  so  large,  or  which  were  sub- 
sequent to  special  caution  upon  the  subject. 

The  following  results  are  derived  from  such  data  only  as  appear 
to  have  been  made  with  the  greatest  care  ;  their  number  being  not 
quite  nine  sixteenths  of  the  full  numl)er  purporting  to  have  been 
made  between  the  acromia.  They  do  not  comprise  all  those  which 
seem  beyond  question,  but  merely  those  which  it  has  been  found 
convenient  to  aggregate  without  too  large  an  expenditure  of  labor. 

The  table  presents  the  mean  values  for  the  stature,  and  for  the 
three  arm-measurements  of  the  same  men,  together  with  a  final 
column  exhibiting  the  difference  between  one  half  the  mean 
breadth  of  shoulders  between  the  acromia,  as  obtained  from  the 
direct  measurements,  and  the  value  deduced  by  subtracting  the 
mean  distance  "  acromion  to  finger-tip  "  from  the  mean  distance 
"  from  middle  of  top  of  sternum  to  finger-tip." 

The  values  in  this  last  column  are,  with  a  single  exception,  posi- 
tive, and  suggest  that  even  here  the  recorded  width  of  shoulders 
may  have  exceeded  the  true  value.  But  the  discrepancy  may  not 
improbably  arise  from  a  slight  deficiency  in  the  recorded  distance 
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from  the  middle  of  the  breast-bone  to  the  finger-tip.  The  former 
of  these  dimensions  is  gauged  between  the  arms  of  the  andrometer, 
so  that  the  errors  can  arise  only  from  an  incorrect  determination 
of  the  points  to  be  measured ;  but  in  the  latter  it  may  well  be  that 
the  graduated  tape  was  made  to  form  a  chord  between  the  two  ex- 
tremities of  the  hne,  and  that  it  thus  gave  lengths  short  of  the 
truth  by  an  amount  averaging  nearly  the  tenth  of  an  inch.  It 
will  be  seen  in  the  next  chapter  that  the  negative  value  here  ob- 
tained for  the  nativity  D  disappears  when  proportions  only,  and  not 
actual  dimensions,  are  considered. 

Means  of  Arm  and  Shoulder  Measures 

{including  only  the  motl  trustworthy  returns). 


NAdritj 


New  England  States 
N.  Y.,  N.  J.,  and  Penn. 
Ohio  and  Indiana    .     . 
Mich.,  Wise.,  and  111.  . 
Coast  Slave  States    .     . 
Kentucky  and  Tennessee 
States  W.  Miss.  River 
British  Amer.  Provinces 

England 

Scotland 

Ireland 

France,  etc 

Germany 

Miscellaneous  .... 

Total 


No. 


822 
1866 

840 

842 
44 
32 
18 

273 

153 
50 

205 
17 

176 
18 


Mean 

StaU 

ore 


4  855 


in. 
67.168 

67.891 

67.701 

67.229 

67.366 

68.916 

67.861 

67.074 

66.548 

66.653 

66.736 

65.929 

66.413 

67.028 


67.484 


Breadth 

between 

Acro- 

mia, 

Acro- 
mion 
toFia- 
ger-tlp, 

Middle 
ofSter- 
namto 
Finger- 

Acro- 
mion 
to  El- 
bow, 

8a 

12a 

12e 

In. 

In. 

in. 

in. 

12,377 

28.926 

36.U04 

13.440 

12.351 

29.043 

36.085 

13.743 

12.248 

29.389 

35.402 

13.677 

12.231 

28  679 

34.820 

13.326 

12.027 

29.327 

36.332 

13.702 

12.700 

29.884 

36.178 

13.744 

12.549 

29.400 

36.539 

13.650 

12.338 

28.900 

34.949 

13.485 

12.436 

28.601 

34.686 

18.288 

12.241 

28.667 

84.686 

13.320 

12.469 

28.868 

35.035 

13.241 

12.288 

28.417 

34.429 

13.100 

12.308 

28.828 

34.887 

13.394 

12.361 

28.966 

35.078 

18.611 

12.316 

28  998 

36.061 

13.666 

i8a-<126— Ifti) 


0.090 
0.134 
0.111 
-  0.026 
0.008 
0.066 
0.186 
0.120 
0.133 
0.103 
0.062 
0.132 
0.096 
0.068 


0.096 


Distance  between  Eyes,  —  In  the  later  series,  the  distances  be- 
tween the  outer  and  the  inner  angles  of  the  eyes  were  measured 
with  calipers.  Half  the  sum  of  these  measures  gives  the  distance 
between  the  centers  of  the  eyeballs ;  half  their  distance  is  the 
width  of  the  eye.  The  resultant  mean  values  of  these  quantities, 
assorted  by  nativities,  are  as  follows  :  — 
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NmtlTity 

No.  of  Men 

Distance  of 
Centers 

Width  of 
Sye 

New  England  States    .... 
N.  Y.,  N.  J.,  and  Penn.    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  Blinois    . 

Coast  Slave  States 

Kentucky  and  Tennessee  .    .    . 
States  W.  of  Mississippi  River  . 
British  American  Provinces  .    . 

England,  Wales,  etc 

Scotland 

Ireland 

France,  Belgium,  Switzerland    . 

Germany 

Scandinavia 

All  others 

1211 

3  765 

1662 

1016 

367 

267 

61 

558 

326 

81 

827 

100 

562 

34 

39 

in. 
2.508 

2.496 

2.466 

2.425 

2.457 

2.520 

2.486 

2.579 

2.474 

2.475 

2.512 

2.498 

2.626 

2.520 

2.523 

in. 
1.288 

1.266 

1.272 

1.201 

1.280 

1.296 

1.242 

1.325 

1.249 

1.256 

1.262 

1.254 

1.276 

1.286 

1.285 

Total 

10  876 

2.492 

1.267 

The  probable  discordance  of  the  individual  variations  in  the 
measured  dimensions,  from  the  mean,  is  found  by  a  discussion  of 
results  for  four  nativities  to  be  less  than  0.15  inch.  For  the  nativity 
B  the  probable  variation  of  individuals  from  the  mean,  derived  from 
8121  cases,  is  0.157  inch  for  the  distance  between  the  outer  an- 
gles, and  0.110  inch  for  that  between  the  inner  angles.  Other 
nativities  give  less  average  variations  for  the  larger  dimension. 
The  extreme  values  found  for  the  distance  between  outer  angles 
were  2.4  inches  and  5.1  inches ;  for  the  interval  between  the  inner 
angles  they  were  0.6  inch  and  1.9  inch.  The  probable  error 
of  the  mean  varies  for  the  larger  nativities,  between  0.002  inch 
and  0.004  inch. 

The  mean  "  distance  between  the  pupils,"  as  given  by  the  Ear- 
lier Series,  is  also  appended,  assorted  in  the  same  manner.  This 
measurement  appears  to  have  been  taken  by  holding  a  graduated 
tape  or  foot-rule  in  front  of  the  eyes,  and  thus  estimating  the  dis- 
tance. The  uncertainty  of  this  method  is  obvious,  and  it  will  be 
seen  that  the  interval  is,  for  all  nativities,  about  one  tenth  of  an 
inch  larger  than  that  deduced  from  the  later  series. 
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NAtlTity 

No.  of  Hfln 

DbrtuM  of 
PapUs 

New  England  States    .... 
N.  Y.,  N.  J.,  and  Penn.    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  Illinois    . 

Coast  Slave  States 

Kentucky  and  Tennessee  .    .    . 
States  W.  of  Mississippi  River  . 
British  American  Provinces  .     . 

England,  Wales,  etc 

Scotland 

Ireland 

France,  Belgium,  Switzerland    . 

Germany 

Scandinavia 

All  others 

880 
8  072 
268 
130 
218 

10 

8 

168 

158 

89 
887 

44 

211 

9 

17 

2.605 
2.606 
2.604 
2.601 
2.596 
2.587 
2.547 
2.601 
2.614 
2.641 
2.612 
2.602 
2.608 
2.681 
2.581 

Total 

5  619 

2.606 

Dimermons  of  Foot.  —  These  were  measured  only  in  those 
aminations  which  were  made  according  to  Form  [EE]. 

The  mean  length  was  found  for  no  nativity  to  exceed  10.24 
inches,  and  for  none  to  fall  below  9.89  inches ;  the  value  for  the 
total  being  10.058  inches.  These  differences,  moreover,  corre- 
spond closely  with  differences  in  the  mean  stature,  and  it  would 
appear  that,  considerable  as  is  the  variation  in  this  respect  between 
individuals,  the  mean  value  is  very  well  marked ;  its  ratio  to  the 
stature  differing  but  very  slightly  in  the  different  nativities,  and 
being  very  close  to  0.15. 

The  range  of  variation  may  be  inferred  from  the  results  for  men 
in  usual  vigor,  of  four  nativities. 


NttlTity 


New  England  States 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  Illinois 


No.  of  Mon 

hmgOi 

r 

r. 

In. 

In. 

in. 

976 

10.092 

0.880 

0.011 

8115 

10.072 

0.826 

0.006 

1416 

10.106 

0.316 

0.008 

938 

10.035 

0.328 

0.011 

The  largest  value  on  our  record  was  12.1  inches,  and  belonged 
to  a  native  of  New  York  71.8  inches  in  height,  and  aged  80 
years,  thus   measuring  0.169  of  the  stature.     The  shortest  foot 

18 
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measured  was  7.8  inches  in  length,  and  belonged  to  a  native  of 
Scotland,  who  was  69.2  inches  in  height  and  17  years  old.  This 
foot  was  0.182  of  the  height. 

The  dimension  866  was  taken  for  comparison  with  the  length 
of  the  foot  proper.  It  was  measured  from  the  tip  of  tlie  great  toe 
to  the  hollow  above  the  heel,  and  the  difference  between  these  two 
dimensions  thus  gives  a  clcfte  approximation  to  the  length  of  the 
heel  itself,  by  the  addition  of  0.3  inch  as  a  correction,  upon  the 
assumption  that  the  angle  at  the  toe  subtended  by  the  height  of 
the  heel  is  about  14°.  The  average  variation,  and  the  prob- 
able error  of  the  mean  were  found  for  the  nativities  examined,  to 
be  between  two  and  three  per  cent,  smaller  than  for  the  length 
of  the  foot,  as  measured  to  the  extremity  of  the  heel ;  the  differ- 
ence being  probably  due  to  the  greater  facility  with  which  the 
measures  can  be  correctly  made,  in  consequence  of  the  less  com- 
pressible character  of  the  tendon. 

The  mean  length  of  the  heel,  thus  measured,  is  0.485  inch  for 
the  aggregate  of  white  soldiers,  and  very  constant  for  the  several 
nativities. 

The  mean  thickness  of  the  foot  at  instep  varies  in  our  results 
for  different  nativities  from  2.844  inches  (0.041  of  tlie  stature) 
for  267  natives  of  Kentucky  and  Tennessee,  to  2.438  inches  (0.036 
of  the  stature)  for  520  Canadians. 

Uncertainty  as  to  the  precise  point  at  which  the  calipers  were 
applied  renders  comparisons  of  this  dimension  unsatisfactory  at  the 
best ;  still  the  differences  deduced  for  the  several  nativities  would 
appear  to  be  not  altogether  due  to  peculiarities  or  eiTors  of  tlie  ex- 
aminers. The  mean  value  is  2.572  inches  for  white  soldiers.  All 
these  measures  are  proved  to  have  an  important  ethnological  bear- 
ing, as  will  be  seen  hereafter. 

A  satisfactory  distribution  of  the  individual  measurements  was 
found  only  in  the  two  nativities  B  and  C,  which  give  — 
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New  York,  New  Jersey,  and  Penn. 
Ohio  and  Indiana 


No.  of  Men 

Thickness 

r 

8115 
1415 

In. 
2.495 

2.684 

In. 
0.237 

0.204 

in. 
0.004 

0.005 


The  extreme  values  of  this  dimension  upon  our  record  are  1.6 
inch  for  a  native  of  Canada,  and  4.0  inches  for  a  native  of  New 
York.  The  former  corresponds  to  0.025,  and  the  latter  to  0.055 
of  the  stature. 
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The  fourth  foot-measurement  prescribed  by  our  schedule  is  the 
circumference  around  the  extremity  of  the  heel  and  the  anterior 
ligament ;  and  was,  like  the  second,  designed  to  permit  ethnological 
comparisons,  without  affecting  the  sense  of  caste  of  the  newly  en- 
franchised colored  troops  by  any  odious  suggestions ;  and  the  re- 
sults have  been  found  entirely  satisfactory.  The  mean  values  for 
tliose  different  nativities  which  comprise  more  than  60  men  range 
from  13.023  to  13.675  inches,  corresponding  to  0.197  and  0.200 
of  the  stature.     The  mean  of  all  gives  13.201. 

The  probable  variations  for  men  in  actual  vigor  belonging  to 
three  nativities  are  — 


NitlTity 

No.  of  Men 

Circumfcmiee 

r 

^0 

in. 

In. 

In. 

New  York,  New  Jersey,  and  Penn. 

3  110 

13.210 

0.375 

0.007 

Ohio  and  Indiana 

1415 

13.412 

0.439 

0.012 

Michigan,  Wisconsin,  and  Illinois 

939 

13.219 

0.368 

0.012 

The  largest  and  smallest  values  upon  our  records  are  — 
17.1  inches  for  a  native  of  Germany,  aged  31  and 

73.4  inches  high,  being  0.233  of  the  stature, 
and  10.0  inches  for  a  native  of  England,  aged  31  and 
60.0  inches  high,  being  0.167  of  the  stature. 
The  results  thus  found  for  white  soldiers  are  appended  in  tabu- 
lar form,  the  mean  values  deduced  from  men  not  in  their  usual 
health  and  strenc^th  being  also  given,  separately  from  the  others.^ 
Of  the  six  pages  of  which  this  Table  I.  consists,  the  first  three  per- 
tain to  the  first  ten  nativities,  and  the  last  three  contain  the  re- 
maining eight  nativities,  which  have  been  separately  considered, 
together  wnth  a  "  miscellaneous,"  class  comprising  all  not  included 
in  the  preceding  eighteen,  and  finally  the  means  derived  from  the 
aggregate  of  all.  It  is  probably  needless  to  call  attention  to  the 
fact  that  the  trustworthiness  of  the  mean  dimensions  for  any  na- 
tivity depends  largely  upon  the  number  of  men  from  which  these 
mean  dimensions  were  deduced.  The  mean  age  of  the  men  at  the 
time  of  measurement,  is  also  given  for  every  group. 

^  The  means  f^iven  in  Table  I.  difTer  slightly  from  those  already  cited  for  (toldiers  in  their 
uniial  vigor,  from  the  tables  of  actual  and  theoretical  distribution.  This  variance  is  owing  to 
the  incorporation,  with  the  materials  for  Table  I.,  of  some  additional  measurementa  which 
were  received  afler  the  assortment-tables  bad  been  completed. 
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TABLE    I. 
Mean  Dimenavmt  of  White  Sddiert. 


«    1    6 

. 

*l 

6 

N 

• 

7 

VM^ 

H 

1 

1 

ill 

S 

ll 

2 

ll 

i 

A.  New  Englana  Staira 

1 

Ln 

t>. 

In. 

Ik. 

to. 

ta. 

In  Diiul  vigor 

lOOO  25,^6 

67.21 

4.90 

BT.26 

18.76 

31.10 

4.18 

Otben      .    . 

211  27.97 

67.15 

6.06 

S7.16 

18.73 

31.02 

4.11 

Toul.    .    . 

iUll, 26.76 

67.20 

4.0S 

67.23 

18.76 

31.09 

4.17 

B.  N.  T.,  t,.  J.,  and  Pmrn. 

InnnuJyigOT 

8I77'25.7I 

67-l.'i 

4.92 

67.18 

18.64 

31.06 

4,2B 

Otben      .    . 

688  28.71 

67.20 

4.96 

67.16 

le.as 

31.04 

4.11 

Total.    .    . 

S7G6  8<i.l8 

67.14 

4.92 

67.18 

18.64 

81.06 

4.23 

a  Ohio  and  iDdUna 

In  oiMl  vigor 

1443  24.44 

67.68 

B.87 

67.69 

18.74 

31.43 

4.18 

Olhen.    .    . 

219  26.46 

68.12 

6.S7 

68.06 

18.87 

31.64 

4.10 

Total.    .    . 

1662 

24.71) 

67.74 

B.37 

18.76 

31.46 

4.17 

D.  Uicb.,  WiK.,  and  lU. 

IniuQalTigor 

946 

24.44 

67.22 

4.82 

67.29 

18.06 

31.02 

4.32 

Odwn.    .    . 

71 

23.54 

67.60 

6.13 

67.67 

18.44 

31.80 

4.16 

Total.    .    . 

1016 

24.38 

67.26 

4.84 

S7.33 

18.09 

31.06 

4.31 

E.  Cout  Slav*  Slalea 

InnraalTigor 

316 

25.89 

67,62 

B.25 

67.62 

19.08 

31.60 

4.18 

Olhert.    .    . 

B2 

32-80  67,19 

6.21 

67.2B 

18.91 

31.41 

S.99 

Total.    .    . 

367 

26.88  i67. 56 

6.24 

67.BT 

19.06 

81.67 

4.  IB 

F.  Kmtnckj  and  Tean. 

i 

In  naiud  vigor 

223 

29.19|ee.57 

6.07 

68.68 

19.20 

31.68 

4.16 

Other..    .    . 

44 

30.13^68.31 

6.69 

B8.8S 

19.16 

31.67 

4.13 

Total.     .    . 

287 

26.00:68.63 

6.01 

58.63 

19.19 

31.68 

4.15 

Q,.W.oflCiu.B.— Free. 

! 

In  onul  vigor 

10 

22.28 

97.89 

6.B8 

B8.00 

18.90 

31.32 

4.10 

0»  W.  of  Hiu.  B.  —  SUve 

InnwalTigot 

46 

24.  &0 

66.29 

6.G2 

66.66 

18.88 

31.08 

4.2B 

Othin.    .    . 

6 

26.09 

66,66 

6.B2 

66.62 

19.06 

31.16 

8.94 

Total.    .     . 

51 

24.&6 

66.32 

6,62 

66.66 

18.90 

31.07 

4.22 

H.  Brit  Piov.  BzcL  Canada 

In  Diual  vigor 

36 

27.16^67,31 

6.26 

67.46 

I8.T4 

30,86 

4.22 

Olhen.    .    . 

2 

23.48 

66.40 

S.90 

66.30 

17.70 

29,68 

4.00 

Total.    .    . 

38 

26.96 

67.26 

fi.26 

67.39 

18.69 

30,78 

4,21 

LCanada 

In  uiul  vigor 

474 

24.91 

66.86 

4.70 

ST.OB 

18.43 

30.63 

4.30 

Othen.    .    . 

46 

30.64 

67.20 

B.04 

57.02 

18.48 

30.84 

4.18 

Total.    .    . 

620 

26.43 

66.88 

4.78 

67.04 

■8.43 

"_! 

4.29 
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TABLE    I.  —  (^Continued.) 
Mean  Dimen»ion8  of  White  Soldiers. 


7i 

8a 

i 

86 

9 

10a     106 
dreamftr- 

11 

11* 

NatlTtty 

1 

In. 

III 

Breedthof 

In. 

eneeofCheet 

1 

|l 

ill 

A.  New  England  States 

In. 

In. 

In. 

In. 

In. 

la. 

In  uKual  vigor 

13.44 

12.77 

16.28 

11.91 

86.74 

34.06 

81.08 

86.60 

Others  .     .    . 

13.42 

12.71 

16.26 

11.76 

86.68 

84.33 

80.98 

86.62 

Total     .    . 

13.44 

12.76 

16.28 

11.88 

86.71 

84.11 

81.06 

86.61 

B.  N.  Y.,  N.  J.,  and  Penn. 

In  usual  vigor 

13.63 

12.69 

16.38 

12.02 

87.09 

84.88 

81.42 

87.08 

Others  .    .    . 

13.61 

12.69 

16.18 

11.86 

86.88 

84.66 

81.86 

86.91 

Total    .    . 

13.61 

12.69 

16.86 

11.99 

87.06 

84.88 

81.41 

87.01 

C.  Ohio  and  Indiana 

In  usual  vigor 

13.70 

12.74 

16.40 

11.90 

37.60 

84.98 

82.01 

87.27 

Others  .    .    . 

13.67 

12.61 

16.28 

11.77 

87.07 

84.76 

81.81 

86.96 

Total     .    . 

13.68 

12.72 

16.88 

11.88 

37.63 

84.96 

81.98 

87.22 

D.  Mich.,  Wise.,  and  HI. 

In  usual  vigor 

13.62 

12.33 

16.21 

11.68 

87.86 

84.01 

81.07 

86.78 

^7 

Others  .    .     . 

13.60 

12.47 

16.48 

11.80 

86.78 

34.42 

81.20 

86.98 

Total     .    . 

18.62 

12.84 

16.28 

11.69 

87.29 

34.04 

81.08 

86.79 

£.  Coast  Slave  States 

In  usual  vigor 

13.64 

12.76 

16.86 

11.73 

86.68 

84.27 

81.80 

86.67 

Others  .     .    . 

13.40 

12.27 

16.64 

11.61 

36.89 

34.00 

80.92 

86.24 

Total     .    . 

13.61 

12.68 

16.82 

11.71 

86.64 

84.28 

81.26 

86.61 

F.  Kentucky  and  Tenn. 

In  usual  vigor 

13.72 

13.69 

16.70 

12.03 

87.87 

86.81 

82.69 

87.82 

Others  .     .     . 

18.83 

18.17 

16.22 

11.80 

37.61 

86.28 

82.81 

87.61 

Total     .    . 

18.73 

13.61 

16.66 

11.99 

87.88 

86.80 

82.68 

37.77 

Gi.  W.  of  Miss.  R.  —  Free 

In  usual  vigor 

14.01 

13.12 

17.80 

11.84 

87.68 

84.84 

81.88 

88.09 

Gj.  W.  of  Miss.  R.  — Slave 

In  usual  vigor 

13.82 

18.84 

16.88 

11.66 

86.64 

88.88 

29.89 

86.40 

Others  . 

18.48 

12.88 

- 

11.47 

84.60 

82.70 

29.82 

86.00 

Total     .    . 

18.83 

13.23 

16.83 

11.64 

86.64 

88.81 

29.83 

86.46 

H.  Brit.  Prov.  excl.  Canada 

In  usual  vigor 

18.87 

12.90 

16.77 

11.84 

87.24 

84.91 

81.26 

86.60 

Others  .    .    . 

13.06 

13.00 

- 

11.60 

86.06 

88.10 

80.60 

86.66 

Total     .    - 

18.83 

12.91 

16.77 

11.82 

37.18 

84.81 

81.21 

36.64 

I.  Canada 

In  usual  vigor 

13.60 

12.64 

16.30 

12.06 

87.18 

84.80 

81.88 

87.00 

Others  .     .     . 

18.67 

12.78 

16.90 

11.79 

87.26 

84.90 

82.17 

87.07 

Total     .    . 

18.60 

12.66 

16.29 

12.08 

87.14 

84.86 

81.46 

87.00 
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TABLE    I.  —  (  Continued.') 
Mean  Dimensians  of  White  Soldiers. 


12a 

126 

12e 

266       26e 

86a 

866 

a6e 

Kd 

NatiTitj 

e 

-< 

a 

h 

iis 

Acromion  to 
Klbow 

Dtotance  be- 
tween Angles 
ofKyes 

1 

i 

a 

Length  to  Hollow 
aboTe  Heel 

a 

«> 

m 

! 

a 

M 

JSo. 

&i 

in. 
2.53 

Circumf.  around 
Heel  and  Anterior 
Ligament 

Outer 

in. 
3.805 

Inner 

A.  New  England  States 
In  usnal  vigor  . 

in. 
29.26 

In. 
35.09 

in. 
13.80 

In. 
1.224 

In. 

10.092 

in. 
9.912 

in. 
13.07 

Others.    .    ,    . 

29.08 

34.85 

13.58 

3.760 

1.202 

9.931 

9.749 

2.65 

13.05 

Total    .    .    . 

29.23 

35.05 

18.76 

8.797 

1.220 

10.065 

9.883 

2.55 

13.06 

B.  N.  Y.,  N.  J.,  Penn. 

In  nsual  vigor  . 

29.10 

35.01 

18.62 

3.765 

1.237 

10.071 

9.878 

2.50 

13.20 

Others.    .    .    . 

29.25 

35.13 

18.62 

3.744 

1.196 

9.970 

9.793 

2.67 

13.16 

Total    .    .    . 

29.12 

85.03 

13.62 

3.761 

1.230 

10.055 

9.864 

2.53 

13.20 

C.  Ohio  and  Indiana 

In  nsual  vigor  . 

29.60 

35.47 

18.70 

3.744 

1.199 

10.105 

9.918 

2.68 

13.40 

Others.    .    .    . 

29.72 

35.50 

13.83 

3.695 

1.157 

10.112 

9.949 

2.76 

13.30. 

Total    .    .    . 

29.58 

85.47 

18.72 

3.738 

1.194 

10.106 

9.922 

2.69 

13.39 

D.  Mich.,  Wise.,  and  HI. 

In  usual  vigor  . 

28.74 

84.74 

18.87 

3.622 

1.225 

10.036 

9.854 

2.47 

13.21 

Others.    '.    .    . 

29.33 

35.26 

13.67 

3.680 

1.213 

10.070 

9.886 

2.69  13.30 

Total    .    .    . 

28.81 

34.77 

18.39 

3.626 

1.224 

10.039 

9.856 

2.49  13.22 

£.  Coast  Slave  States 

In  usual  vigor  . 

29.40 

85.08 

18.74 

3.747 

1.188 

10.108 

9.926 

2.67 

13.20 

Others.    .     .    . 

29.42 

35.02 

13.84 

3.679 

1.110 

9.979 

9.798 

2.72 

13.14 

Total    .    .    . 

29.40 

85.07 

18.75 

3.737 

1.177 

10.089 

9.908 

2.67 

13.19 

F.  Kentnckj  and  Tenn. 
In  usual  vigor  . 

30.01 

86.00 

13.61 

3.828 

1.231 

10.270 

10.077 

2.85 

13.68 

Others.    .    .    . 

30.10 

85.94 

18.74 

3.763 

1.188 

10.123 

9.957 

2.80 

13.67 

Total    .    .    . 

30.02 

85.99 

13.68 

3.817 

1.224 

10.245 

10.057 

2.84 

13.67 

Gi.  W.  of  Miss.  R.— Free 

In  usual  vigor  . 

29.19 

85.09 

13.30 

3.860 

1.230 

10.000 

9.840 

2.84 

13.42 

G,.  W.  of  Miss.  R.— SI. 

In  usual  vigor  . 

29.10 

84.36 

18.48 

3.700 

1.254 

9.891 

9.678 

2.65 

12  90 

Others.    .    .    . 

29.16 

84.66 

13.52 

3.720 

1.180 

9.880 

9.600 

2.64 

12.90 

Total    .    .    . 

29.11 

84.39 

18.44 

3.702 

1.247 

9.890 

9.671 

2.65 

12.90 

H.  Brit  Prov.  excL  Can. 

In  usual  vigor  . 

29.28 

35.11 

13.88 

3.800 

1.225 

10.075 

9.908 

2.56 

13.17 

Others.    .    .    . 

28.20 

88.60 

12.80 

3.600 

1.200 

10.160 

9.900 

2.80 

13.80 

Total    .    .    . 

29.22 

85.03 

13.82 

3.789 

1.224 

10.079 

9.908 

2.67 

13.20 

L  Canada 

• 

In  usual  vigor  . 

28.98 

34.82 

18.57 

8.926 

1.265 

10.082 

9.889 

2.41 

13.19 

Others.    .    .    . 

29.88 

35.10 

13.90 

3.772 

1.169 

9.989 

9.843 

2.72 

13.21 

Total    .    .    . 

28.97 

84.83 

18.60 

8.912 

1.256 

10.074 

9.885 

2.44 

13.19 
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Mean  Dimensions  0/  White  SoldierB, 
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1. 
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OthER     .      .      . 
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4S 
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31 

16 
33 

66 
66 

17    4 
76    4 

90 

84 

66 
66 

27     18 
62     18 

28 
41 

30 
30 

39 
76 

4.23 
4.12 

Tolal.     .    . 
Ji,  Wales  &l.o[Mtii 

306 

27 

08 

66 

26    4 

90 

56 

32     IB 

30 

30 

46 

4.21 

Others    .    .    . 

18 
2 

30 

40 

10 
49 

66 
67 

83    6 
Z6    6 

45 
20 

56 

50 

7B     18 
96     19 

10 

30 
30 

59 

80 

4.19 
4.00 

Tot*]  .    ,    . 
K.  S«.t1»nd 

20 

31 

14 

66 

87    S 

42 

56 

80     18 

63 

30 

61 

4.17 

la  lunal  rigor 

TO 

28 

48 

66 

S3    4 

89 

56 

87     18 

34 

30 

75 

4.23 

0th™    .     .     . 

11 

31 

67 

87 

59    5 

2S 

BT 

61     18 

52 

31 

30 

4.16 

Toul.     .     . 

Bl 

28 

91 

66 

94    4 

94 

66 

95     18 

36 

30 

83 

4.22 

L.  Irclind 

G4S 

28 

3fl 

66 

6S    6 

08 

B6 

76     18 

57 

30 

71 

4.24 

Othcre    .     ,     . 

179 

32 

42 

66 

29    5 

07 

66 

28     18 

42 

30 

51 

4.09 

TolsJ  .    .     . 

827 

29 

24 

66 

59    S 

08 

66 

66     18 

B4 

30 

67 

4.21 

M.  Fr«tiCT,(i(c 

B4 

27 

38 

65 

7.1     5 

01 

77     18 

22 

30 

24 

4.23 

Others    .    .    . 

16 

29 

82 

6S 

31     4 

97 

66 

48     18 

03 

29 

99 

4.10 

Total  .     ,     . 

100 

27 

74 

6S 

66    5 

00 

68 

72     18 

19 

30 

20 

4.22 

N.  Gennanj 

In  usual  Tiffor 
Other*    .    .     . 

462 
100 

28 
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8S 

66 
65 

22     B 
86    4 

« 

66 

49     18 

" 

JO 
30 

76 
SI 

4.31 
4.14 

Total.    .    . 

BG2 

29 

76 

66 

17     4 

98 

41     18 

52 

30 

Tl 

4.28 

0.  Scandinavia 

In  UKual  vigor 
Others    .     ,    . 

28 

7. 

92 
B9 

68 
66 

37     5 

30 

6S 

20     18 
40     18 

67 

31 
SO 

63 
63 

4.31 
3.98 

Total  .     .     . 

34 

29 

IT 

67 

76    S 

IT 

BT 

88     18 

97 

31 

45 

4.2T 

P.  Spain.  Purlufal,  etc. 
Others    .    .    . 

6 

29 

69 

6S 
63 

62  e 

30 

64 

93     18 

80     17 

16 

40 

29 
29 

72 
90 

4.23 
4.39 

Total  .    .    . 

7 

31 

63 

65 

29    5 

64 

65 

77     18 

04 

20 

69 

4.23 

29 

20 

07 

67 

07    5 

15 

67 

IT     18 

68 

,. 

82 

4.24 

Others    .     .     . 

7 

32 

49 

66 

43    S 

73 

67 

04     18 

66 

30 

64 

3.91 

Total.     .     . 

32 

27 

4B 

66 

93    6 

27 

6T 

14     18 

66 

SO 

78 

4.17 

All  Natiritios" 

In  m.,«l  vigor 

9  271 

3S 

706 

67 

150  6 

028 

57 

218  18 

603 

31 

069 

4.238 

Others    .     .     . 

1605 

29 

160 

67 

148  5 

081 

57 

131  IB 

644 

31 

040 

4.108 

Total  .     .     , 

10  876 

26 

215 

67 

149  5 

036 

" 

206  18 

609 

31 

_ 

065 

4.219 
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Mean  IHmennans  of  White  Soldiers. 
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•3 

GirramJbreiMe 

Nathity 

'I 
1 

Breadth  of  She 
den. 

Breadth  of 
Pelvis 

of  Chest. 

Circumfereooe 
of  Waist 

It 

si 

ll 

After 
Sxpira- 

Ji.  England 

in. 

Id. 

In. 

la. 

In. 

in. 

In. 

In. 

In  nsutl  rigor . 

13.65 

12.80 

16  21 

11.85 

36.92 

84.24 

31.25 

36.72 

Others    .     .     . 

13.44 

12.77 

16.17 

11.80 

36.89 

84.69 

31.36 

36.50 

Total  .    .     . 

13.62 

12.80 

16.21 

11.84 

36.91 

84.30 

31.26 

36.68 

Js.  Wales  &  I.  of  Man 

t 

In  usnal  vigor . 

18.69 

12.42 

16.35 

11.80 

86.42 

33.94 

81.08 

36.60 

Others    .    .    . 

14.30 

14.55 

— 

12.20 

38.25 

36.50 

33.50 

38.50 

Total  .    .    . 

13.76 

12.69 

16.85 

11.84 

36.60 

34.19 

31.32 

36.79 

K.  Scotland 

In  usual  vigor . 

18.61 

12.46 

16.62 

11.70 

37.57 

34.69 

31.24 

36.67 

Others    .    .    . 

13.46 

12.47 

16.70 

11.66 

36.74 

34.56 

31.44 

36.80 

Total  .    .    . 

13.59 

12.46 

16.64 

11.69 

37.45 

34.67 

31.26 

36.69 

L.  Ireland 

In  usual  vigor . 

18.76 

13.07 

16.52 

12.05 

37.54 

35.27 

31.67 

36.89 

Others    .     .    . 

18.54 

12.71 

15.92 

11.74 

36.87 

34.74 

31.27 

36.41 

Total  .     .    . 

18.71 

12.98 

16.47 

11.98 

37.39 

35.15 

31.59 

36.79 

M.  France,  etc. 

In  usual  vigor . 

13.82 

12.90 

16.70 

12.02 

36.91 

34.87 

31.53 

36.99 

Others    .     .    . 

13.59 

12.91 

16.60 

11.69 

36.29 

33.92 

31.39 

36.76 

Total  .    .    . 

13.78 

12.90 

16.69 

11.97 

36.81 

34.30 

31.51 

36.96 

N.  Germany 

In  usual  vigor . 

13.83 

12.97 

16.49 

11.98 

37.20 

34.74 

31.67 

36.98 

Others    .    .    . 

13.65 

12.78 

15.47 

11.91 

36.74 

34.60 

31.35 

36.65 

Total  .    .    . 

13.79 

12.93 

16.44 

11.97 

37.12 

34.72 

31.62 

36.92 

0.  Scandinavia 

In  usual  vigor . 

14.06 

18.19 

16.80 

11.94 

38.44 

35.36 

32.39 

37.74 

Others    .    .    . 

13.50 

12.82 

- 

12.23 

38.17 

35.42 

32.48 

37.15 

Total  .    .    . 

18.96 

13.12 

16.80 

11.99 

38.39 

35.37 

32.41 

37.63 

P.  Spain,  etc. 

18.88 

18.05 

- 

11.40 

35.20 

32.93 

30.75 

36.13 

Others    .    .    . 

13.00 

— 

14.80 

11.10 

36.00 

34.20 

31.40 

35.90 

Total  .    .    . 

13.71 

13.05 

14.80 

11.86 

35.81 

33.11 

30.84 

36.10 

Q.  Miscellaneous 

In  usual  vigor . 

18.90 

12.87 

16.62 

12.11 

37.15 

34.32 

31.59 

36.77 

Others    .    .    . 

18.14 

13.80 

15.30 

11.57 

34.89 

32.81 

29.46 

35.56 

Total  .    . 

18.78 

12.97 

16.48 

11.99 

36.54 

33.99 

31.12 

36.51 

All  nativities 

In  usual  vigor  . 

13.683 

12.738 

16.370 

11.986 

87.195 

84.476 

31.483 

86.957 

Others    .    .    . 

13.521 

12.693 

16.151 

11.800 

36.846 

84.604 

31.377 

36.770 

Total  .    .    . 

18.617 

12.781 

16.850 

11.916 

37.148 

84.494 

81.467 

36.980 
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TABLE    1.  —  (^CanUnued.^ 
Mean  Dimennons  of  White  Soldiers, 


12a 

126 

12e 

266   76e 

86a 

866 

86e 

86(1 

NntlTity 

1 

t 

Middle  of  BraMt- 
bone  to  Tip  of 
Finger 

Acromion  to 
Elbow 

Dletnnee  be- 
tween Angiee 
of  Eyes 

1 

! 

Length  to  Hollow 
Above  Ueel 

IS 

«  to 
g  J 

Outer 

In. 
3.720 

Inner 

Ji.  England 

In  usual  vigor 

In. 
28.62 

In. 
34.62 

In. 
13.36 

In. 
1.232 

In. 
10.061 

in. 
9.841 

In. 
2.66 

in. 
18.08 

Others    .     .     . 

28.84 

34.72 

13.46 

3.744 

1.198 

9.867 

9.700 

2.63 

12.20 

Total  .     .     . 

28.66 

84.66 

13.87 

3.724 

1.227 

10.023 

9.821 

2.66 

18.02 

Jj.  Wales,  I.  of  Man 
In  usual  rigor 

29.09 

36.09 

13.82 

3.711 

1.183 

9.983 

9.761 

2.48 

12.79 

Others    .     .    . 

28.86 

86.10 

13.26 

3.900 

1.060 

10.160 

9.900 

2.70 

12.20 

Tot4il  .    .    . 

29.07 

36.09 

13.76 

3.730 

1.170 

9.966 

9.776 

2.60 

12.78 

K.  Scotland 

In  usual  rigor 

28.87 

34.76 

13.48 

8.721 

1.226 

10.066 

9.871 

2.64 

18.16 

Others    .     .    . 

29.61 

36.34 

13.86 

3.791 

1.173 

10.000 

9.818 

2.70 

18.60 

Total  .     .     . 

28.96 

34.84 

13.63 

3.731 

1.219 

10.067 

9.864 

2.66 

18.21 

L.  Ireland 

In  usual  rigor 

29.08 

84.90 

18.61 

3.771 

1.262 

9.966 

9.789 

2.64 

18.08 

Others    .     .     . 

28.84 

84.62 

13.30 

3.788 

1.213 

9.781 

9.621 

2.67 

18.02 

Total  .     .    . 

28.99 

84.84 

18.46 

8.774 

1.261 

9.926 

9.762 

2.66 

18.07 

M.  France,  etc. 

f 

In  usual  rigor 

28.68 

34.49 

18.29 

8.764 

1.263 

10.100 

9.898 

2.68 

18.12 

Others    .     .     . 

28.21 

34.02 

12.87 

3.687 

1.144 

10.024 

9.812 

2.74 

18.06 

Total  .    .     . 

28.62 

34.42 

18.22 

3.762 

1.244 

10.087 

9.884 

2.61 

18.11 

N.  Germany 

In  usual  vigor 

28.98 

34.80 

18.63 

3.806 

1.268 

10.087 

9.906 

2.46 

18.16 

Others 

28.92 

34.70 

18.66 

3.788 

1.219 

9.978 

9.796 

2.66 

12.72 

Total  .     .     . 

28.97 

34.78 

13.64 

8.802 

1.261 

10.068 

9.886 

2.49 

13.07 

0.  Scandinaria 

In  usual  rigor 

30.02 

86.94 

13.92 

8.807 

1.289 

10.261 

10.076 

2.76 

18.86 

Others    .     .    . 

29.27 

36.22 

13.66 

3.800 

1.060 

10.000 

9.867 

2.82 

18.20 

Total  .    .    . 

29.89 

36.81 

13.86 

3.806 

1.286 

10.216 

10.038 

2.76 

18.82 

P.  Spain,  etc. 

In  usual  rigor 

28.60 

84.63 

18.67 

3.817 

1.200 

10.067 

9.860 

2.66 

18.47 

Others    .     .     . 

26.10 

82.70 

12.10 

3.600 

1.800 

9.800 

9.100 

2.80 

12.40 

Total  .    .    . 

28.24 

34.36 

13.36 

8.771 

1.214 

9.967 

9.748 

2.60 

18.81 

Q.  Miscellaneous 

In  usual  rigor 

29.03 

34.70 

13.60 

3.868 

1.268 

10.124 

9.920 

2.63 

18.19 

Others    .     .     . 

28.69 

34.61 

13.10 

3.671 

1.200 

10.043 

9.829 

2.77 

18.07 

Total  .     .    . 

28.96 

34.66 

18.41 

8.819 

1.246 

10.106 

9.900 

2.68 

18.16 

AU  Natiritiea 

In  usual  vigor 

29.139 

86.040 

18.604 

3.761 

1.231 

10.073 

9.886  2.662 

13.312 

Others   .    .    . 

29.236 

36.066 

18.609 

8.748 

1.191 

9.970 

9.797 

2.689 

13.140 

Total  .    .    . 

29.168 

36.042 

18.606 

8.769 

1.226 

10.068 

9.873 

2.672 

18.201 
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Although,  for  most  of  the  dimensions,  differences  of  value  cor- 
responding to  the  different  states  of  health  are  not  so  strongly 
marked  as  to  appear  attributable  to  any  other  source  than  the  in- 
adequacy of  the  number  of  men  belonging  to  the  smaller  class, 
this  is  not  everywhere  the  case. 

The  most  prominent  difference  between  the  classes  is  in  their  age, 
the  class  "  not  in  usual  vigor  "  having  a  mean  age  greater  by  some 
years  than  the  other.  There  is  but  one  exception  to  this  rule,  in 
any  nativity  for  which  the  class  not  in  usual  health  consists  of 
more  than  two  persons.  The  mean  age  for  the  aggregate  in  the 
two  classes  differs  by  nearly  3^  years ;  that  of  the  men  in  full  vigor 
being  25.7,  and  of  the  others  29.2  years.  We  have  here  a  clew 
of  great  importance  for  arriving  at  the  relative  power  of  endurance 
at  different  ages,  and  a  most  useful  investigation  might  be  made 
from  our  materials  did  time  and  means  permit,  by  excluding  from 
the  comparison  all  those  who  were  enfeebled  by  wounds,  and  clas- 
sifying the  remaining  cases  by  age.  Then  the  proportions  of  men 
of  each  age  found  in  the  two  classes,  or  even  the  relative  number 
in  each  class  for  the  several  ages,  would  afford  very  suggestive  in- 
dications. When  we  bear  in  mind  the  very  large  proportion  of 
the  total  number  who  were  at  the  earlier  military  ages,  as  has  been 
ftJly  developed  in  Chapters  III.  and  IV.,  we  cannot  fail  to  perceive 
at  once  how  much  greater  must  have  been  the  proportion  of  in- 
valids at  the  more  advanced  ages,  in  order  to  produce  such  an  effect 
upon  the  mean  of  all.  Without  having  entered  upon  this  desirable 
research,  which  the  present  circumstances  forbid,  it  may  be  allow- 
able to  express  an  opinion  that  the  results  of  this  inquiry  would 
probably  indicate  a  decided  decrease  of  capacity  for  enduring  the 
hardship  of  military  life,  after  the  age  of  thirty-five  years. 

In  the  breadth  of  the  neck  a  difference  between  the  two  classes 
is  well  marked,  the  feebler  men  measuring  in  the  average  about 
one  thirtieth  less  in  this  dimension.  In  the  girth  of  the  neck  an 
analogous  difference  of  course  exists,  although  not  so  conspicuous, 
probably  because  the  measures  were  taken  around  the  pomum  Ada- 
mij  the  prominence  of  which,  being  the  same  for  the  two  classes, 
masks  the  other  phenomenon. 

In  the  full  breadth  of  shoulders,  8d,  the  distinction  between 
the  classes  is  manifest,  as  also  to  some  extent  in  the  circumfer- 
ence of  the  waist  and  hips  (11  and  11^). 

The  breadth  of  pelvis  seems  also  systematically  less  for  the 
feebler  men,  and  the  difference  in  the  circumference  of  the  chest 
has  been  already  commented  upon ;    this  circumference   being 
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greater  at  full  inhalation,  and  somewhat  less  at  exhalation,  for  the 
stronger  class  of  men. 

The  differences  above  mentioned  are  not  so  well  manifest  in  the 
earlier  series  of  measures  [Form  E].  This  is  probably  due  to  the 
circumstance  already  narrated,  that  the  respective  classes  of  men 
were  measured  by  different  persons,  between  whom  a  large  per^ 
sonal  equation  existed,  and  who  were  governed  by  no  distinct  rules 
in  ambiguous  cases.  The  inferences,  too,  which  are  deducible  from 
these  earlier  measurements  regarding  characteristic  differences  for 
the  several  nativities,  have  not  been  corroborated  in  general  by  the 
later  and  more  elaborate  measures,  of  which  the  results  are  given 
in  Table  I.  Still  they  form  a  valuable  collection  of  materials,  and 
their  mean  results  are  here  presented. 
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TABLE  n. 
JUiMtn  DimeMums  of  White  SoldierSjfram  Writer  Meaturei, 


NatfTltjuidClMi 


New  England.    In  asaal  yigor  . 

Not  in  usual  yigor 
In  all  .    .    . 


New  York. 


In  usual  vigor  . 
Not  in  usual  vigor 
Inall  .    .    . 


N.  Jersey,  Penn.  In  usual  vigor 

Not  in  usual  vigor 
In  all  .    .    . 


Western  States.  In  usual  vigor  . 

Not  in  usual  vigor 
InaU  .    .    . 


Slave  States. 


In  usual  vigor  . 
Not  in  usual  vigor 
InaU  .    .    . 


Canada. 


Eng.  &  Soot 


Ireland. 


Germany. 


AUothen. 


Total. 


In  usual  vigor . 
Not  in  usual  vigor 
InaU  .    .    . 


In  usual  vigor  . 
Not  in  usual  vigor 
InaU  .    .    . 


In  usual  vigor 
Not  in  usual  vigor 
In  all  .    .    . 


In  usual  vigor . 
Not  in  usual  vigor 
InaU  .    .    . 


In  usual  vigor . 
Not  in  usual  vigor 
InaU  .    .    . 


In  usual  vigor . 
Not  in  usual  vigor 
InaU  .    .    . 


I 


688 
855 
943 

1506 

550 

2  056 

833 

863 

1196 

293 
185 

478 

1650 

874 

2  024 

134 

51 

185 

145 

71 

216 

845 
122 
467 

179 

77 

256 

68 
20 
88 

5  786 
2168 
7  904 


1 


I 


24.91 
27.26 
25.79 

28.71 
26.11 
24.35 

28.83 
25.74 
24.42 

28.04 
24.32 
28.54 

25.11 
26.86 
25.48 

28.95 
26.74 
24.72 

26.01 
27.15 
26.87 

25.96 
30.50 
27.15 

26.49 
30.84 
27.65 

27.75 
27.44 
27.66 

24.542 
26.669 
25.127 


s 


In. 
67.15 

67.46 

67.27 

67.06 
67.09 
67.07 

67.19 
67.11 
67.17 

67.88 
67.50 
67.78 

68.11 
68.68 
68.22 

66.97 
66.84 
66.93 

66.54 
66.05 
66.38 

66.52 
66.99 
66.65 

66.89 
66.58 
66.44 

66.10 
66.59 
66.22 

67.854 
67.398 
67.366 


^6 

tnS3 


In. 
57.10 

57.62 

57.80 

57.06 
57.18 
57.09 

57.28 
57.02 
57.17 

57.92 
57.86 
57.89 

58.08 
58.64 
58.17 

56.85 
56  93 
56.87 

56.69 
56.09 
56.49 

56.59 
56.94 
56.69 

56.47 
56.82 
56.58 

55.93 
56.74 
56.14 

57.854 
57.468 
57.885 


in. 
80.96 

81.08 

80.98 

31.02 
80.80 
30.96 

30.87 
80.76 
80.84 

31.21 
81.05 
31.15 

82.31 
32.61 
82.38 

80.94 
80.98 
80.98 

30.88 
80.21 
30.62 

80.78 
80.70 
80.76 

30.71 
30.74 
80.72 

80.56 
30.70 
80.60 

81.343 
81.137 
81.286 
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TABLE    II.  —  aCcnUinued.) 
Mean  Dimensions  of  White  Soldiers^  from  Earlier  Measures. 


NatiTitj  and  CU« 


New  England. 


New  York. 


In  usual  vigor 
Not  in  usual  yigor 
In  all      ... 

In  usual  vigor 
Not  in  usual  vigor 
InaU      ... 

N.  Jersey,  Penn.  In  usual  vigor    . 

Not  in  usual  vigor 
In  all      ... 


Western  States. 


Slave  Sutes. 


Canada. 


Eng.  &  Scot 


Ireland. 


Qermanj. 


All  others. 


Total. 


In  usual  vigor 
Not  iu  urtual  vigor 
InaU      .    .    . 

In  usual  vigor 
Not  in  usual  vigor 
In  all      ... 


In  usual  vigor 
Not  in  usual  vigor 
InaU     ...     . 


In  usual  vigor 
Not  in  usual  vigor 
In  all      ... 

In  usual  vigor 
Not  in  usual  vigor 
InaU      ... 

In  usual  vigor 
Not  in  usual  vigor 
InaU      .    .    . 


In  usual  vigor 
Not  in  usual  vigor 
InaU      ... 

In  usual  vigor .    . 

Not  in  usual  vigor 

In  all  ...    . 


is 


In. 
4.07 

4.04 

4.06 

4.07 
4.02 
4.06 

4.08 
4.02 
4.06 

4.11 

4.06 
4.09 

4.14 
4.18 
4.14 


4.08 
4.10 
4.09 

4.09 
4.02 
4.07 

4.10 
4.09 
4.09 

4.18 
4.09 
4.12 

4.10 
4.08 
4.10 

4.098 
4.068 
4.086 


8 


-I 

In. 
6.17 

6.32 

6.28 

6.86 
6.86 
6.86 

6.41 
6.46 
6.42 

6.63 
6.31 
6.44 

6.33 
6.81 
6.82 

6.83 
6.46 
6.87 

6.28 
6.09 
6.22 

6.88 
6.62 
6.68 

6.84 
6.84 
6.34 

6.46 
6.24 
6.86 

6.842 
6.400 
6  369 


9 


II 


in. 

12.87 
18.11 
12.96 

18.06 
13.07 
18.06 

18.06 
18.23 
18.11 

13.18 
13.18 
18.16 

18.41 
13.40 
18.41 

18.00 
18.13 
13.03 

13.07 
12.93 
18.02 

18.09 
13.14 
13.11 

18.10 
13.06 
13.09 

13.14 
13.16 
18.14 

13.146 
18.174 
13.163 


10 


In. 
36.29 

36.31 

36.30 

36.44 
36.20 
36.38 

36.64 
36.21 
36.61 

36.74 
36.09 
86.49 

36.14 
34.82 
36.08 

36.60 
36.81 
36.46 

36.37 
84.62 
86.12 

86.97 
86.04 
36.98 

86.66 
86.13 
36.60 

36.66 
34.88 
86.28 

36.424 
36.166 
36.363 


11 


In. 

32.08 
32.64 
82.26 

32.26 
32.12 
32.22 

82.29 
32.64 
82.40 

32.30 
32.43 
82.36 

31.67 
31.46 
31.63 

32.17 
32.16 
32.16 

31.94 
31.38 
31.76 

82.26 
82.48 
82.29 

82.20 
81.86 
82.10 

81.89 
81.66 
31.80 

82.069 
82.166 
82.089 


12 


In. 
29.26 

28.96 

29.14 

29.41 
29.19 
29.36 

29.86 
28.67 
29.60 

29.84 
29.08 
29.63 

28.88 
29.19 
28.94 

29.40 
28.90 
29.26 

28.75 
28.21 
28.67 

29.20 
28.81 
29.10 

28.95 
28.98 
28.96 

28  58 
28  20 
28.49 

29.284 

28  975 

29  200 
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5.  Sailors, 

'  Of  the  1146  sailors  whose  physical  characteristics  have  been 
collected,  822  examined  by  Mr.  Phinney  at  the  Naval  Recruiting 
Station  in  New  York,  and  239  examined  by  Dr.  Eisner  and  Major 
Wales  at  the  Receiving  Ship  at  the  Charlestown  Navy  Yard,  were 
entirely  unclothed,  so  that  no  impediment  existed  to  the  facility  of 
the  measurements.  In  addition  to  these,  85  others  were  examined 
at  Charlestown  while  wearing  only  trowsers  and  drawers,  and  68 
marines  at  the  Brooklyn  Navy  Yard  by  Dr.  Wells  in  the  same 
way.  No  one  of  our  examiners  was  more  scrupulously  exact  and 
thorough  than  Mr.  Phinney,  and  this  series  of  results  seems  the  most 
accurate  and  trustworthy  of  all  that  we  have  collected,  especially 
since  the  personal  error  of  the  examiners  appears  to  be  remarkably 
small.  The  1061  men  who  were  examined  without  clothes  have  been 
assorted  by  nativities,  like  the  soldiers  of  Table  I.,  and  the  85 
others  who  were  partially  clad,  as  well  as  the  68  marines,  have 
been  tabulated  by  themselves,  without  assortment  according  to  na- 
tivity. Most  of  them  were  examined  at  the  time  of  their  enlist- 
ment, and  almost  all  were  in  full  health ;  so  that  no  classification 
depending  upon  their  state  of  health  seemed  desirable,  especially 
since  all  that  such  classification  would  suggest  has  been  attained 
on  a  larger  scale,  in  the  discussion  of  the  results  from  soldiers. 

The  7nean  age  of  the  sailors  examined  differs  by  just  a  month 
from  that  of  the  soldiers  in  Table  I.,  and  their  hehjht  is  less  by 
1.14  inch,  thus  corroborating  the  results  obtained  in  Chapter  V.  for 
the  difference  in  stature  between  soldiers  and  sailors.  The  average 
height  o£  the  68  marines  was  precisely  midway  between  that  of 
the  sailors  and  the  soldiers.  But  here,  as  indeed  for  sailors  of 
the  several  nativities,  the  numbers  are  in  general  altogether  too 
small  to  permit  any  safe  inductions  from  a  comparison  of  the  mean 
results. 

A  few  brief  remarks  as  to  the  comparison  of  some  of  the  dimen- 
sions with  those  of  soldiers,  may  perhaps  be  appro[)riate. 

The  values  of  the  dimension  4i  are  decidedly  larger  for  sailors, 
owing  in  part  to  the  greater  length  of  their  thighs.  The  height  to 
perinceum  seems,  notwithstanding  the  inferior  stature,  to  be  abso- 
lutely greater  for  the  seamen.  There  are,  to  be  sure,  two  consid- 
erations which  should  qualify  any  inference  from  direct  comparison 
of  our  mean  values,  namely,  that  the  soldiers  wore  trowsers  and 
drawers  while  subjected  to  measurement,  so  that  the  thickness  of 
their  clothing  was  practically  deducted  from  the  true  height  to 
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perinaeum ;  and  that  the  distribution  of  nativities  is  very  different 
in  the  two  cases. 

The  first-named  consideration  is  apparently  borne  out  by  a  com- 
parison of  tlie  mean  length  of  legs  for  the  partially  clothed  sailors 
and  marines,  since  for  the  85  sailors  this  average  comes  out  1.3 
inch  less,  and  for  the  68  marines  0.88  inch  less,  than  for  those  who 
were  measured  whilg  naked ;  yet  only  a  portion  of  these  differ- 
ences can  be  due  to  Ihe  presence  or  absence  of  clothing.  For  the 
marines,  the  mean  value  of  the  dimension  4^  appears  actually  more 
than  an  inch  greater  than  for  the  sailors  without  clothing,  in  con- 
sequence of  their  short  arms  and  greater  length  of  body.  But  all 
these  measures  of  marines  were  made  bv  Dr.  Wells,  who  made 
but  few  others ;  and  too  great  stress  ought  not  to  be  laid  upon 
them. 

The  second  consideration  is  more  serious.  But  each  of  the  four 
nativities  A,  B,  J,  and  L,  comprises  more  than  one  hundred  sailors, 
so  that  we  may  collate  the  mean  values  for  these  special  nativities, 
and  thus  obtain  comparisons  free  from  this  source  of  error. 

Mean  Values  of  Dimension  4^. 

{Distance  from  Tip  of  A  fiddle  Finger  to  Levd  of  Upper  Margin  of  Knee-pan.) 


New  England 
SUUfS 

New  York,  New 
Jersey,  Penn. 

No.  of 
Men 

Distance 

No.  of 
Men 

Distance 

Soldiers     .     . 
Sailors      .     . 

1208 
129 

in. 
4.93 

6.57 

3  761 
155 

in. 
4.92 

6.06 

Excess  .     . 

0.64 

1.14 

England 

No.  of 
Men 

Dijftance 

306 
102 

in. 
4.90 

5.55 

065 

Ireland 

No.  of 
Men 

DistanM 

876 

835 

• 

In. 
5.08 

6.07 

0.99 

Thus  the  original  inference  as  to  the  excess  of  this  dimension 
in  the  sailors  is  thoroughly  justified,  and  the  difference  of  0.70 
inch  between  the  mean  values  for  soldiers  and  sailors  is  seen  to  be 
probably  due  neither  to  the  clothing,  nor  to  any  error  in  the  mode 
of  measurement,  nor  to  the  different  proportions  of  men  of  the 
several  nativities. 

From  a  similar  comparison  it  will  become  manifest  whence  this 
difference  arises.  The  following  tables  present  the  mean  values 
of  the  hei^rht  to  perinaeum  (  Qu,  6),  and  of  the  length  of  arm  as 
measured  from  the  central  line  of  the  body  (12J)  for  soldiers  and 
sailors  of  the  same  four  nativities. 
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Mean  Height  to  Perinaeum. 


NfrHngtond 
Btotai 

Now  Toik,  Now 

SngUnd 

No.  of 
Umi 

Height 

No.  of 

Height 

No.  of 
Umi 

Height 

Soldiers    .    . 
Sailors .    .    . 

1208 
129 

la. 
81.09 

81.44 

8  769 
165 

In. 
81.05 

31.75 

304 
102 

In. 
30.46 

30.69 

0.85 

0.70 

0.24 

Inhad 

No.  of 
Men 

Height 

824 
335 

In. 
30.67 

31.52 

0.86 

Mean  Values  of  Dimension  12b. 

{Dittancefrom  Middle  of  Top  of  Sternum  to  Tip  of  Middle  Finger ^  Arm  extended,) 


New  England 
Stoteo 

New  York,  New 
Jersey,  Penn. 

XngUnd 

Ireland 

No.  of 
Men 

Distance 

No.  of 
Men 

Distance 

No.  of 
Men 

Distance 

^MiS'  !  "•*"- 

Soldiers    .    . 
Sailors     .    . 

1211 
129 

In. 
36.05 

84.10 

3  762 
165 

In. 
36.03 

83.79 

306 
102 

In. 
34.55 

33.32 

In. 
826    ;   34.84 

335    1  33.82 

Defect  .    . 

0.95 

1.24 

1 

1.23 

1.02 

It  is  thus  palpable  that,  notwithstanding  a  superiority  of  stature 
on  the  part  of  the  soldiers  over  the  sailors  measured,  amounting 
to  0.73  inch  for  the  New  Englanders,  0.87  for  the  natives  of  the 
Middle  States,  1.14  for  the  Englishmen,  and  0.37  for  the  Irish- 
men, the  legs  of  the  sailors  are  all  longer,  the  excess  amounting 
to  0.217  for  the  aggregate  averages ;  and  their  arms  all  shorter, 
by  an  amount  averaging  1.09  inch  for  the  men  whose  measures 
are  here  given,  and  entirely  disproportionate  to  the  difference  in 
height. 

The  mean  height  to  the  knee  for  the  aggregate  of  the  sailors  is 
18.47  inches,  or  0.14  less  than  for  the  aggregate  of  the  soldiers, 
although  the  height  to  the  perinaeum  is  greater ;  thus  showing  that 
the  chief  difference  is  in  the  length  of  the  thigh.  If  from  the 
height  to  the  perinaeum  we  subtract  the  height  to  the  knee,  we 
find  the  values  of  the  dimension  for  each  of  the  four  nativities  be- 
fore compared. 
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Mean  Distance  from  Knee  to  Perinaum. 


Soldiers  . 
Sailon 

Excess 


N.  B.  BtatM 


No.  of 
Mux 

Dla- 
tanoe 

1208 
129 

In. 
12.84 

12.98 

0.64    I 


N.  T.|  N.  J.  1  Pa. 

SngUuid 

No.  of 
Mux 

Dto- 
tauM 

No.  of 
Man 

Dla- 
tano* 

8  758 
155 

in. 
12.41 

18.05 

804 
102 

In. 
12.15 

12.50 

0.64 

0.85 

IraluMl 

No.  of 
Mmi 

IMi- 
tenet 

824 
885 

In. 
12.18 

12.95 

0.82 

The  ratio  of  the  height  of  knee  to  the  distance  between  knee  and 
perinseum,  which  we  found  to  be  1.494  for  the  aggregate  of  the 
soldiers,  is  1.442  for  the  aggregate  of  the  sailors. 

The  breadth  and  girth  of  the  neck  appears  to  be  systematically 
greater  for  sailors,  by  nearly  3  per  cent. ;  the  breadth  of  pelvis, 
the  circumference  of  chest,  of  waist,  and  of  hips,  to  be  severaUy 
less  by  almost  as  much. 

The  length  of  arm  and  hand  has  been  already  seen,  by  a  com- 
parison of  the  dimension  12i,  to  be  relatively,  as  well  as  actually, 
less  for  sailors  than  soldiers.  And  if  we  compare,  not  the  distance 
from  the  medial  line  of  the  body  to  the  tip  of  the  middle  finger, 
but  the  distances  from  the  acromion  process  to  the  elbow  and  to 
the  tip  of  the  middle  finger,  we  arrive  at  the  same  result,  as  the 
annexed  comparisons  make  evident. 


Length  of  Arm  and  Sandy 

from  Acromion  to  Tip  of  Middle  Finger, 


N.  B.  Stotv 

N.  X.)  N.  J.) 
Penn. 

Ixelnod 

No.  of 
Men 

1199 
129 

Length 

No.  of 
Meo 

8  742 
155 

Length 

No.  of 
Men 

808 
102 

Length 

No.  of 
Mmi 

Length 

SoMiert    .    .    . 
Sailors     .    .    . 

In. 
29.28 

28.88 

In. 
29.12 

28.49 

In. 
28.66 

28.09 

826 
885 

In. 
28.99 

28.47 

liCiect  . 

0.40 

0.68 

0.57 

0.52 

0.615 
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Length  of  Upper  Arm 

from  Acromion  to  Elbow. 


Soldiers   .    .    . 
Sailors     .    .    . 

Defect  .    .    . 


N.  B.  8tot« 

No.  of 
Mm 

Ungth 

1210 
129 

In. 
13.76 

18.28 

0.48 

If.   !•)  N»  J. I 

Penn. 


No.  of] 
Men 


18  756 
165 


Length 

In. 
18.62 

18.19 


0.43 


Bnglmnd 


No.  of] 
Men 


306 
102 


LMigth 


In. 
13.37 

12.97 


0.40 


0.484 


The  distance  between  perinaeum  and  pubes  was  measured  for  no 
white  men  excepting  sailors ;  but  this  dimension  has  been  already 
given  with  the  measurement  of  the  soldiers,  since  the  general  dis- 
cussion of  dimensions  there  given  appeared  to  render  that  a  more 
appropriate  place  than  this,  for  such  measurements  as  are  not  pre- 
sented for  the  sake  of  comparison.     From  1013  cases  we  find  — 


Mean  Height 

MeanDbtanee 

Batio  to  Height 

Minimum 

Maximum 

In. 

in. 

In. 

hi. 

65.99 

1.891 

.0287 

1.2 

8.7 

The  distance  between  nipples  was  measured  for  not  quite  three 
fourths  of  the  sailors;  for  whom  the  following  mean  dimensions 
were  found  — 


No.  of  Men 

Height 

Cireum.  of  Chest 

Dift.  betw.  Nipples 

In. 

In. 

In. 

753 

65.886 

85.141 

8.804 

Batio  to  Ciroumf. 


0.2363 


The  ratio  of  this  distance  to  the  mean  circumference  of  thorax 
is  thus  seen  to  be  decidedly  greater,  than  for  the  soldiers. 

The  foot  dimensions  obtained  for  sailors  and  soldiers  are  not 
essentially  different,  with  the  exception  of  the  thickness  at  the  in- 
step, which  appears  to  be  much  larger  for  sailors.  For  the  marines 
this  is  not  the  case,  and  it  is  not  improbable  that  this  greater 
thickness  may  be  due  to  the  habit  of  climbing  shrouds,  and  stand- 
ing upon  ropes. 

Table  III.  presents,  in  three  pages,  the  mean  dimensions  of  the 
sailors  measured,  classified  as  already  described. 
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table:  hi. 


Mean  Dimentiant  of  Sailon. 


4 

4* 

6 

H 

6 

7 

NatiTity 

i 

1 

S 

£8 

% 

^ 

t 

ill 

|j 

6 

In 

In. 

in. 

In. 

in. 

in. 

la. 

A.  N.  E.  States    .    . 

129 

25.81 

66.47 

6.57 

66.80 

18.46 

81.44 

4.16 

B.  N.Y.,N.J.,Pcnn. 

155 

26.80 

66.27 

6.06 

66.22 

18.70 

31.76 

4.86 

C.  Ohio  and  Indiana 

2 

31.49 

64.87 

5.73 

64.97 

17.60 

80.80 

4.28 

D.  Mich.,  Wise.,  111. 

6 

26.49 

68.21 

6.09 

67.96 

19.83 

82.71 

4.46 

E.  Coast  Slave  States 

19 

27.53 

65.89 

6.66 

66.80 

18.77 

81.28 

4.80 

F,  Gi.  Other  SI.  States 

2 

24.49 

70.50 

6.35 

60.10 

19.00 

81.70 

4.00 

H.  Br.  Prov.  ex.  Can. 

50 

25.70 

66.96 

5.83 

56.78 

18.74 

81.79 

4.88 

I.  Canada   .... 

16 

25.65 

66.62 

5.47 

56.27 

18.48 

81.16 

4.26 

Ji.  England     .    .    . 

102 

25.40 

65.11 

5.55 

56.06 

18.19 

30.69 

4.81 

Js.  Wales,  Isle  of  Man 

6 

28.32 

64.42 

4.92 

64.88 

18.80 

31.10 

4.62 

K.  Scotland      .    .    . 

27 

29.19 

64.79 

5.53 

64.86 

17.96 

80.80 

4.26 

L.  Ireland    .... 

335 

25.90 

66.22 

6.07 

66.09 

18.57 

31.62 

4.41 

M.  France,  etc.     .    . 

20 

26.84 

65.35 

5.14 

56.65 

18.30 

31.23 

4.20 

N.  Germany     .    .     . 

02 

25.83 

66.09 

6.01 

66.13 

18.66 

81.68 

4.40 

0.  Scandinavia    .    . 

82 

26.19 

65.55 

5.21 

65.49 

18.19 

31.16 

4.80 

P.  Spain,  etc.  ..." 

18 

27.54 

64.94 

6.06 

64.89 

18.49 

81.02 

4.28 

Q.  Miscellaneous  .    . 

30 

27.68 

64.77 

5.12 

64.76 

18.26 

80.80 

4.40 

Total  without  clothes 

1061 

26.132 

66.018 

6.778 

66.927 

18.498 

31.878 

4.886 

Sailors  partly  clothed 

85 

26.12 

65.95 

6.27 

66.64 

18.16 

80.08 

4.08 

Marines,  **         " 

68 

26.270 

66.58 

6.86 

66.62 

18.32 

80.60 

4.29 
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TABLE     III.  —  COantmued.) 
Mean  Dimennon»  of  Saitan. 


7* 

8s 

86 

9 

10a 

106 

11 

11* 

t 

ObcnmfcraDM 

2 

Is 

6*3 

»- 

of  Cbflst 

g 

Vftttviij 

^8 

|i 

5. 

ll 

1 

11 

II 

VoU 

After 

g^ 

Insp. 

Szp. 

5^ 

In. 

In. 

in. 

in. 

in. 

in. 

in. 

in. 

A.  N.  B.  States 

1S.99 

12.70 

16.01 

11.24 

85.47 

33.63 

30.16 

34.91 

B.  N.  Y.,  N.  J.,  PenD. 

18.79 

12.61 

16.12 

11.74 

35.51 

33.85 

29.94 

34.67 

C.  Ohio  and  Indiana 

18.67 

11.60 

16.45 

11.80 

85.50 

32.63 

29.77 

84.80 

D.  Mich.,  Wise.,  HI. 

14.06 

18.80 

16.17 

18.47 

86.33 

34.27 

30.01 

36.00 

E.  Coast  Slaye  Sutes 

18.68 

12  40 

16.09 

11.61 

35.50 

33.45 

29.96 

34.61 

F,0s.0ther  SI.  States 

14.10 

13.06 

- 

11.60 

38.65 

37.90 

33.16 

36.80 

H.  Br.  Prov.  ex.  Can. 

14.21 

18.40 

16.41 

11.68 

86.79 

84.80 

81.02 

36.62 

I.  Canada  .... 

14.08 

12.82 

16.65 

11.89 

86.69 

34.79 

31.04 

35.55 

Ji.  England     .    .    . 

18.98 

12.89 

16.26 

11.49 

85.76 

33.71 

30.31 

34.69 

Js.  Wales,  Isle  of  BCan 

14.06 

- 

16.42 

11.78 

36.00 

33.67 

30.00 

33.92 

K.  Scotland     .    .    . 

14.07 

12.82 

16.44 

11.50 

37.19 

85.22 

30.58 

34.76 

L.  Ireland  .... 

14.05 

18.10 

16.40 

11.74 

86.41 

84.26 

80.68 

34.92 

M.  France,  etc.     .    . 

14.16 

12.92 

16.26 

11.26 

86.89 

34.46 

80.79 

84.77 

N.  Germany    .     .     . 

18.97 

18.12 

16.89 

12.00 

36.42 

34.22 

30.86 

86.57 

0.  Scandinayia    .    . 

14.06 

12.86 

16.69 

11.68 

87.06 

34.91 

31.03 

86.40 

P.  Snain,  etc.  .    .    . 

18.99 

18.01 

16.88 

11.22 

36.07 

84.28 

30.09 

34.48 

M                   ' 

Q.  Bfiscellaneons  .    . 

14.26 

12.89 

16.57 

11.68 

86.07 

88.96 

30.10 

34.46 

Total  without  cloUies 

14.001 

12.879 

16.810 

11.626 

86.162 

84.085 

30.467 

34.942 

Sailors  parti  j  doiJied 

14.08 

12.44 

— 

10.92 

88.44 

86.42 

31.53 

36.68 

Ifarines,  "         " 

18.96 

16.42 

11.64 

86.45 

34.66 

30.42 

86.56 
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TABLE    III.  — (CbfUmtied:) 

Mean  IHtruTmon*  of  SaSors. 


n. 

lU 

1& 

3U     3& 

sea 

SU 

SSc 

.» 

J 

■8 

1 

>UtU«lH- 

5 

-it 

Il 

«.a.lty 

S 

il ; 

T..^ 

& 

St 

,^ 

A.  N.  E.  States  .    . 

2B.B3 

In. 
34.10 

13.28     3 

831 

i.r&3 

10.026 

In. 
9.S66 

2.80 

13.13 

B.  N.  y.,  N.  J.,  Fb. 

28.49 

23 

79 

13 

19     3 

693 

19B 

10.129 

9 

934 

2.89 

19.07 

C.  Ohio  ■nil  Ind. 

27.70 

32 

63 

13 

4T     3 

600 

167 

9.567 

9 

467 

2.60 

13.6S 

D.Milh.,Wi«:,,IIi. 

29.96 

B5 

27 

13 

S6     3 

843 

329 

10.600 

10 

311 

2.99 

IS.47 

E.  Coast  Slave  St. 

28.67 

33 

89 

13 

29     3 

654 

162 

10.100 

9 

896 

2,97 

13.06 

F,  G- Other  SI.  St. 

30.10 

37 

20 

13 

8S     3 

960 

050 

10.900 

10 

900 

2.60 

14.20 

H.  Br.Fr.ex.Caa. 

28.90 

34 

43 

IS 

27     3 

842 

187 

10.096 

9 

908 

2.88 

13.11 

I.  Canada     .    .    . 

ZB.8I 

34 

43 

13 

47     3 

863 

174 

10.084 

9 

942 

9.96 

13.17 

Ji,  England  .    .    . 

a8.09 

33 

32 

12 

97     3 

712 

202 

10.03S 

9 

846 

2.90 

12.89 

Jl.  W>lai.LiirM>>Q 

28.26 

32 

83 

13 

03     3 

617 

800 

10.017 

9 

667 

2.88 

12.98 

K.  ScotUod  .     .    . 

28.07 

33 

29 

12 

92     3 

690 

197 

10.003 

9 

827 

2.87 

12.88 

L.  Ireland     .    .    . 

28.47 

33 

82 

13 

14     3 

713 

189 

10.096 

9 

912 

2.84 

13.09 

M.  France,  etc.  .    . 

28.86 

34 

01 

13 

17     3 

870 

205 

10.130 

10 

006 

2.90 

13.17 

N.  Germanj .     .     . 

28.72 

83 

92 

13 

40     3 

764 

259 

10.342 

10 

108 

2.BG 

13.18 

0.  Scandinavia .    . 

ZB.8& 

34 

00 

13 

28     3 

836 

206 

10.173 

10 

014 

2.96 

13.3S 

P.  Spain,  etc.     .     . 

27.  B8 

33 

89 

12 

96     3 

828 

189 

9.994 

9 

Bit 

2.92 

13.18 

28.16 

33 

44 

12 

70    3 

827 

263 

10.071 

9 

894 

2.89 

12.98 

Total  with 'tdolhci 

28.S38 

33 

848 

IS 

1713 

TB2 

194 

10.IH 

9 

920 

2.921 

is.o»t 

Bailor)  part,  cloth-d 

29.04 

35 

08 

13 

BO    3 

931 

IIB 

10.036 

9 

976 

2,84 

18.84 

Marines  " 

28.86 

3S 

02 

13 

22    4 

263|l 

056 

10.0«6 

9 

881 

IIL 

1S.0B 
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6.  Students. 

It  has  already  been  stated  that  the  temporary  suspension  of  op- 
portunities for  measuring  soldiers  in  the  field,  was  made  the  occa- 
sion for  obtaining  similar  data  for  the  elder  students  at  Cambridge 
and  New  Haven.  The  members  of  the  Senior  and  Junior  classes 
being  at  the  same  age  as  a  large  portion  of  the  soldiers  who  had 
been  examined,  afforded  an  excellent  opportunity  for  comparing 
the  physical  characteristics  of  the  two  classes  of  men.  Accord- 
ingly the  students  of  the  two  higher  classes  and  of  the  Scientific 
Schools  were  requested  to  permit  themselves  to  be  measured,  and 
all  who  complied  with  the  request  were  examined  in  the  same  man- 
ner as  the  soldiers.  The  materials  presented  in  Table  IV.  are 
derived  from  these  examinations,  291  in  number,  all  of  which  were 
made  by  Dr.  Eisner. 

A  column  has  been  inserted,  giving  the  full  stature  which  cor- 
responds with  the  mean  height  found  at  the  mean  age.  These 
yalues  can  however  make  no  claim  to  accuracy.  Were  the  indi- 
viduals classified  by  ages  at  half-year  intervals,  then  the  mean 
height  found  for  each  half  year  could  be  reduced,  with  a  tolerable 
approximation  to  correctness,  to  the  corresponding  full  stature ;  and 
the  mean  of  the  values  for  full  statures  thus  obtained  would  repre- 
sent quite  closely  that  mean  height  which  would  be  found  for  the 
same  young  men  after  their  full  development  in  stature  had  been 
attained.  The  values  here  given  are  simply  those  which  would  be 
correct  were  all  the  students  at  their  mean  age,  and  are  intended 
only  as  a  rough  estimate.  Since  the  rate  of  growth  at  ages  prior 
to  this  mean  was  greater  than  at  those  subsequent,  the  "  corre- 
sponding full  statures  "  as  given  fall  short  of  those  which  would 
have  been  attained  by  the  more  accurate  process.  In  the  reduc- 
tion it  has  been  assumed  that  the  nativities  of  the  students  in  each 
dass  were  distributed  in  the  same  proportion  as  the  aggregate  of 
those  examined  at  the  same  university. 

The  actual  nativities  were  as  follows  :  — 


N.1.8«»tM 

MIddl«8tatM 

OtlMn 

Totel 

Harraid 

Yale 

M 
02 

17 

78 

13 
27 

• 

124 
167 

Total 

156 

96 

40 

291 
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The  statures  of  the  students  are  seen  to  be  nearly  an  inch  greater 
than  those  of  the  soldiers  of  the  same  nativities ;  the  dimension 
4^  is  more  than  an  inch  greater,  in  consequence  both  of  the  shorter 
fore-arm  and  of  the  longer  thigh.  In  four  instances  this  dimension 
attained  the  limit  of  9.2  inches,  and  in  three  it  did  not  exceed  3.4 
inches.  The  mean  distance  from  knee  to  perinseum  is  12.65  inches, 
and  the  mean  height  of  knee  19.24,  the  variations  ranging  from 
16.3  to  24.0,  these  values  for  soldiers  of  the  nativities  A  and  B 
being  12.39  and  18.67  respectively. 

The  breadth  and  girth  of  neck  are  less  for  the  students,  as  also 
is  the  breadth  of  the  pelvis ;  the  length  of  body  and  circumference 
of  chest  are  about  the  same. 

The  mean  distance  between  the  nipples  and  its  relative  magni- 
tude were  found  to  be  — 


Batlo  to 
dreamt 


Harvard 
Tale    . 


Total 


No.  of  Men 

H«i(hi 

Mmmi  Giro, 
of  ChMt 

Dist.  b«tw*n 
NIpplM 

124 
167 

in. 
68.601 

67.726 

in. 
85.290 

35.329 

in. 
8.115 

8.088 

291 

68.099 

35.318 

8.071 

0.2800 
0.2276 


0.2286 


From  acromion  to  elbow  we  have  the  mean  distance  13.71  inches, 
and  from  elbow  to  finger-tip  15.31 ;  the  corresponding  values  for 
soldiers  having  been  found  13.66  and  15.49  respectively. 

The  Yale  students  measured  were  in  general  shorter  than  those 
of  Harvard ;  this  diflerence  is  conspicuously  manifest  in  the  height 
to  the  perinaeum,  and  many  of  the  dimensions  are  clearly  affected 
by  this  circumstance,  being  relatively  about  the  same  for  the  New 
Haven  men,  though  absolutely  smaller.  It  would  seem  that  the 
inequality  of  ages  is  greater  among  the  latter,  so  that  the  mean  de- 
velopment of  size  for  the  same  mean  age  is  not  quite  so  great  as  for 
Cambridge  students. 
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TABLE    IV. 

Mean  Dimeruians  of  Students 
of  Harvard   and    Yale    CoUeges. 


GlaM 


Hairard,  Seniors 
Jonion 
Sdentific 
Total     .    .     . 


Yale. 


Seniors 
Juniors 
Scientific 


Total 


Aggregate  .   ,. 


I 


& 


69 

61 

4 

124 

92 

63 

12 

167 

291 


21.93 
21.08 
21.73 
21.666 

22.70 
21.10 
19.16 
21.841 

21.719 


4* 

t 


In. 

68.76 
68.29 
69.82 
68.601 

67.82 
67.78 
66.99 
67.726 

68.099 


In. 
69.12 

69.08 

70.17 

69.00 

68.18 
68.19 
68.24 
68.10 

68.49 


In. 
6.17 

6.00 

6.77 

6.121 

6.78 
6.74 
6.71 
6.786 

6.478 


In. 
58.26 

67.79 

59.70 

68.117 

67.78 
68.23 
67.27 
67.916 

68.001 


6» 


2 

li 

KM 

In. 
19.36 

19.67 

20.60 

19.482 

19.16 
19.00 
18.69 
19.060 

19.240 


tiiA« 


In. 
32.08 

82.04 

33.27 

32.0981 

31.72 
31.77 
31.77 
31.740 

31.892 


7 

^ 

8a 

9 

10a         106 

11 

11* 

OlaM 

Brwdthof 
Neck 

t 

i 

II 

Cire.  ofCbect 

1 

gee 

h 

If 

li 

After  Bz- 
plntion 

Hairard,  Seniors    . 

In. 
4.02 

in. 
18.28 

In. 

12.38 

In. 
11.18 

*  in. 
36.76 

In. 
88.73 

In. 
81.13 

In. 
36.68 

Juniors    . 

8.97 

13.26 

13.30 

11.49 

36.86 

33.98 

30.77 

36.21 

Scientific 

4.00 

12.80 

12.96 

11.46 

36.92 

32.96 

29.77 

34.42 

Total     .... 

4.002 

18.247 

12.781 

11.814 

36.772 

33.809 

30.943 

36.864 

Tale,        Seniors    . 

8.96 

18.28 

13.16 

11.06 

87.12 

33.93 

31.68 

86.98 

Juniors    . 

4.11 

13.34 

18.49 

11.20    86.78 

33.69 

31.67 

37.26 

Scientific 

4.02 

12.96 

18.69 

10.77 

36.20 

83.27 

30.02 

37.07 

Total    .... 

4.026 

13.281 

18.811 

11.093 

86.902 

33.766 

31.460 

37.066 

Aggregate  • 

4.016 

13.267 

18.086 

11.187 

36.847 

3S.779 

31.240 

36.649 
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TABLE      TV.  — (Continued.^ 

Mean  Dimensions  of  Students 
of  Harvard   and    Yale  Colleges. 


12a 

126 

1 

12c 

266       aSe 

86a 

866 

86e 

#86d 

Cla« 

1 

o 

! 

Middle  of  Breast 
bone  to  Tip  of 
Finger 

Acromion  to 
Elbow 

DIst.  between 
Angles  of  Eyes 

1 

t 
J 

Length  to  Hol- 
low above  Heel 

Thickness  at 
Instep 

111 

ill 

1 

0 

O 

§ 
a 

Hairard,  Seniors  . 

in. 
29.36 

in. 
35.19 

in. 
13.76 

in. 
3.84 

in. 
1.11 

in. 
10.10 

in. 
9.97 

n. 
2.73 

in. 
18.05 

Juniors  . 

29.07 

34.97 

13.56 

3.83 

1.12 

10.15 

9.98 

2.62 

18.80 

Scientific 

29.50 

35.55 

13.65 

3.85 

1.17 

10.05 

9.92 

2.42 

12.95 

Total   .... 

29.244 

35.113 

13.673 

3.887 

1.117 

10.120 

9.975 

2.675 

18.150 

Yale,        Seniors  . 

28.88 

34.80 

13.49 

3.85 

1.12 

9.84 

9.67 

2.88 

18.06 

Juniors  . 

28.96 

34.84 

14.09 

3.91 

1.10 

9.85 

9.67 

2.92 

18.06 

Scientific 

28.45 

34.24 

13.83 

3.83 

1.03 

9.72 

9.55 

2.90 

12.88 

Total   .... 

28.854 

34.776 

13.741 

3.872 

1.107 

9.837 

9.664 

2.868 

18.048 

Aggregate    . 

29.021 

34.920 

13.712 

3.857 

1.111 

9.957 

9.797 

2.786 

18.088 

7.   Colored  Soldiers. 

Our  measurements  of  colored  men  have  already  been  described 
in  §  2,  and  the  number  specified  which  were  made  by  the  several 
examiners,  as  well  as  the  number  of  men  measured  in  the  different 
conditions  as  regards  clothing. 

Strenuous  endeavors  have  been  made  to  assort  them  with  more 
nicety  than  has  been  found  practicable,  using  various  bases  of  clas- 
sification. Three  or  more  distinct  races  of  negroes  are  to  be  found 
in  the  Southern  States,  and  these  present  themselves  in  every 
degree  and  mode  of  admixture  with  one  another  and  with  the  In- 
dian and  white  races.  The  investigation  of  the  efiect  of  climate  and 
soil  upon  the  blacks  is  a  research  of  interest  and  importance,  yet 
all  attempts  to  prosecute  our  inquiries  in  this  direction  have  proved 
unavailing.  The  impossibility  of  discriminating  among  the  numer- 
ous classes,  sufficiently  to  obtain  an  adequate  number  of  cases 
belonging  without  doubt  to  any  one  class,  made  itself  felt  at  an 
early  stage  of  our  work ;  and  it  soon  became  evident  that  even  the 
different  African  races  could  not  be  habitually  distinguished  fix)m 
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one  another  by  our  examiners.  The  colored  men  measured  have 
therefore  been  divided  into  two  classes  ;  one  containing,  under  the 
title  of  "  Full  Blacks,"  all  in  whom  no  admixture  of  white  or  red 
ancestry  was  perceptible,  and  the  other  giving  as  "  Mixed  Races  " 
all  other  colored  men.  Our  records  contain  all  information  that 
could  be  collected  regarding  the  ancestry  of  each  individual,  so 
that  they  are  capable  of  combination  in  whatever  manner  future 
study  or  discovery  may  render  desirable.  Each  of  the  classes  has 
been  subdivided  into  natives  of  the  Free  States,  and  natives  of  the 
[late]  Slave  States ;  those  who  were  in  their  usual  vigor  have  been 
treated  separately  from  those  who  were  not ;  and  those  who  were 
partially  clothed  when  measured  have  also  been  kept  distinct  from 
the  rest. 

The  average  height  of  the  colored  men  examined  was  less  than 
the  mean  height  of  those  obtained  from  the  records  which  fur- 
nished the  materials  for  Chapter  V.  This  discrepancy  is  not  sur- 
prising, when  we  consider  the  limited  extent  of  our  materials,  as 
well  as  the  fact  that  the  men  whose  statures  are  discussed  in  the 
chapter  on  that  subject  were  only  those  for  whom  the  descriptive 
musters  are  on  file  in  the  State  archives.  Had  the  Commission 
been  allowed  to  consult  the  large  store  of  materials  on  file  at  the 
War  Department  in  Washington,  it  is  probable  that  our  results  re- 
garding the  growth  and  development  of  the  negro  races  would 
have  been  comparable  with  those  obtained  for  the  whites.  Much 
information  on  this  subject  may  be  expected  from  the  forthcoming 
report  of  Dr.  Baxter  upon  the  medical  statistics  of  the  Provost 
Marshal  General's  Bureau. 

The  dimension  4^  is,  as  would  have  been  anticipated  by  ethnolo- 
gists, one  which  manifests  the  most  striking  contrast  with  the  white 
race.     We  find  the  mean  value  to  be  as  follows :  — 


Foil  Blacks 
Mixed  Races 


No.  of  Hen 

Diftaaoe 

Minimmn 

Mazimiiin 

2  020 
863 

In. 
2.884 

4.125 

Id. 
-0.6 

+  0.2 

In 
7.6 

7.2 

Bauft 


In. 
8.1 

7.0 


For  the  full  blacks  the  smaller  value  of  this  dimension  among 
natives  of  the  Slave  States  is  also  quite  noticeable,  although  for 
the  mixed  races  the  results  of  tliis  mode  of  classification  are  vari- 
ant and  contradictory.  Thus  for  the  full  blacks  we  have  the 
mean  value  — 
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Natives  of  Free  States 
''  Slave  States 


(I 


Nakod. 


123 
554 


in. 
3.094 

2.590 


Half  ClotlMd 


2 
145 


in. 
3.000 

2.449 


Clothed 

Total 

No.  of 
Men. 

Diit. 

No.  of 
Men 

DItt. 

101 
1096 

in. 
8.551 

8.006 

226 
1794 

in. 

8.298 
2.832 

Tlie  mean  length  of  head  and  neck^  obtained  by  subtracting  the 
height  to  the  seventli  cervical  vertebra  from  the  total  height,  is 
9.62  inches  for  the  full  blacks,  and  9.56  for  the  mixed  races,  the 
corresponding  value  for  whites  being  9.94  inches.  This  length 
is  markedly  less  for  natives  of  the  Slave  States  than  for  those  bom 
the  Free  States. 

The  length  of  hody^  too,  is  less  for  the  colored  race  than  for  the 
white,  and  for  mixed  races  somewhat  greater  than  for  the  fiill 
blacks.  This  quantity,  which  we  have  found  to  be  26.14  inches 
for  the  average  white  soldier,  is  by  our  measurements  of  colored 
men  — 


Bom  in  Tree  States 

Born  in  ShtTe  Statee 

Total 

No.  of 
Men 

Length 

No.  of 
Men 

Length 

No.  of 
Men 

Length 

226 
169 

in. 
24.20 

24.87 

1794 
694 

in. 
24.62 

24.76 

2  020 
863 

in. 
24.487 

24.680 

FnU  Blacks   . 
Mixed  Races 


Among  the  colored  troops,  natives  of  the  Southern  States,  are 
incorporated  a  considerable  number  of  men  measured  in  New  Or- 
leans after  the  close  of  the  war.  These  are  385  in  number,  and 
appear  to  have  been  so  much  less  accurate  than  the  rest  that  it  is 
a  source  of  regret  that  they  have  been  incorporated  with  the 
means.  They  were  no  doubt  conscientiously  made,  but  both  of  the 
examiners  appear  to  have  been  habitually  and  unconsciously  biased, 
to  some  extent,  in  their  measures  for  certain  dimensions,  especially 
in  their  estimates  of  the  position  of  the  seventh  cervical  vertebra, 
of  the  center  and  upper  margin  of  the  patella,  in  questions  4^  and 
5^,  and  of  the  elbow.  The  mean  results  are  probably  not  largely 
affected  by  the  incorporation  of  these  measurements,  but  the  range 
of  individual  variation  is  considerably  extended  thereby. 

The  height  to  perincmm  appears  greater  for  colored  men  than 
for  whites,  the  excess  being  both  above  and  below  the  knee.  Thus 
we  find :  — 
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OluiorMflD 

No.  «r 
Mm 

Hdcfatto 
P«nii«am 

H^clitto 

KoMto 

Balio 

ia. 

in. 

in. 

in. 

Fnll  Blacks.  ~  Free  Sutes  .    .    . 

226 

82.289 

18.870 

18.419 

1.406 

Slave  Sutes     .    . 

1794 

82.076 

19.169 

12.907 

1.486 

Aggregate  .    .    . 

2020 

82.100 

19.136 

12.964 

1.476 

Mixed  Baoes.— Free  States  .    .    . 

169 

81.998 

18.787 

18.206 

1.428 

Slave  States     .    . 

694 

82.015 

19.446 

12  569 

1.547 

Aggregate  .    .     . 

868 

82.010 

19.818 

12.692 

1.522 

The  distance  from  perinseam  to  pubes  is  clearly  greater  for 
blacks  than  for  whites.  We  have  this  dimension  for  onlv  89 
colored  men,  but  it  was  taken  by  our  most  exact  examiners,  and 
any  effect  of  personal  equation  is  mostly  eliminated  by  the  large 
proportion  of  both  classes  which  was  measured  by  Mr.  Phinney. 

FULL   BLACKS. 


No.  of  Hon 

MeuDirtMiee 

MeanEdght 

Mean  Height 
toPeriiueum 

A.  Phinney 

B.  G.  WUder        ... 

45 
8 

in. 
2.169 

2.700 

in. 
65.784 

68.533 

in. 
81.662 

81.167 

48 

2.202 

65.644 

81.681 

MIXED  RACES. 


A.  Phinney . 

B.  G.  Wilder 


No.  of  Hen 

Mean  DIttaiiee 

Mean  Height 

12 
29 

in. 
1.683 

2.898 

in. 
66.742 

66.688 

41 

2.524 

66.700 

Mean  Height 
toPetinmun 


la. 
82.988 

82.808 


82.502 


The  colored  men  measured  by  Mr.  Phinney  were  sailors,  enlist- 
ing at  the  New  York  rendezvous,  and  mostly  natives  of  the  North- 
em  States.  Those  measured  by  Dr.  Wilder  were  mostly  members 
of  the  Fifty-fifth  Massachusetts  Regiment,  serving  in  South  Caro- 
lina; about  one  half  of  them  having  been  bom  in  the  Slave  States, 
and  a  considerable  proportion  of  the  remainder  in  Indiana. 

The  mean  girth  of  neck^  which  was  13.62  inches  for  the  white 
soldiers,  is  18.92  for  the  full  blacks,  and  13.83  for  the  mixed  races. 

The  breadth  of  shoulders  appears  also  decidedly  greater  when 
measured  between  the  acromia,  and  slightly  crater  when  tlie  full 
breadth  is  taken. 
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The  circun^ference  of  thorax  at  full  inspiration  is  less  than  for 
whites  by  an  inch  and  a  quarter  for  the  iiill  blacks,  and  an  inch 
and  four  tenths  for  the  mixed  races.  The  difference  after  exhala- 
tion is  somewhat  less  than  a  quarter-inch  for  the  former,  and  some- 
what greater  for  the  latter  class.  The  play  of  chest  in  breathing 
appears  to  be  not  much  more  than  three  fiflhs  as  great  as  for  white 
men. 

The  distance  between  nipples  has  been  found  as  follows :  — 


ClAM 


Fnll  Bkcks. — 


Bfixed  Races.  — 


In  usaal  vigor 
Not  in  usual  vigor 

Total    .     .    . 
In  usual  vigor 
Not  in  usual  vigor 

Total    .     .     . 


No.  of 
M«n 

Moan 
Height 

Mean  Cire. 
of  Chest 

Dietaaoe 
between 
Nippies 

617 

In. 
65.661 

in. 
85.868 

In. 
7.970 

129 

65.748 

85.595 

7.971 

746 

66.676 

86.407 

7.970 

610 

65.821 

34.798 

7.878 

94 

66.152 

84.952 

7.963 

604 

66.878 

84.822 

7.891 

Ratio  to 
dn.  of 
Oheet 


in. 
0.2253 

0.2289 

0.2251 

0.2264 

0.2278 

0.2266 


The  smallest  value  found  for  this  dimension  was  6.2  inches,  be- 
ing 0.196  of  the  mean  circumference  of  chest ;  the  largest  was  10 
inches  or  0.274. 

The  circumference  of  waist  and  hips  are  less  than  for  whites  ; 
the  mean  value  of  the  former  being  larger  by  a  quarter  inch,  and 
that  of  the  latter  smaller  by  not  quite  so  much,  for  the  mulattoes 
than  for  the  full  blacks. 

The  arms  of  the  black  men  are  relatively  longer  than  in  the 
white  races,  the  excess  being  principally  in  the  fore-arm.  This  will 
be  best  perceived  by  means  of  a  tabular  view. 
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12a 

12e 

ClMi 

No.  of 
Men 

Height 

Middle  of 

Body  to 

finger-Tip 

Aeromdon 

to  Tip  of 

Finger 

Aeromhm 
toBbow 

Lower 

Arm  and 

Hand 

Batlo 

In. 

In. 

in. 

in. 

in. 

Full  Blacks    .    . 

2  020 

66.210 

85.808 

29.406 

18.802 

16.108 

1.211 

Mixed  Races  .    . 

863 

66.251 

85.822 

80.271 

18.856 

16.415 

1.186 

Whites. 

10  808 

67.149 

86.042 

29.158 

18.605 

15.548 

1.14S 

The  ratio  given  in  the  last  column  is  that  obtaining  between  the 
two  preceding  ones,  or  the  proportion  which  the  distance,  firom 
elbow  to  tip  of  middle  finger,  bears  to  the  distance  firom  the  acro- 
mion process  to  the  elbow.  The  preeminent  excess  of  the  lower 
arm  for  the  fiill  blacks  and  the  intermediate  value  for  the  mixed 
races  are  as  conspicuous  as  the  increased  length  of  the  arm. 
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If  we  compare  the  lengths  of  arms  and  legs  for  the  same  classes 
of  men,  we  find  the  proportional  differences  less  conspicuous. 


Fnll  Blacks  . 
Mixed  Races 
Whites     .    . 


Hdghtto 
Perincnm 


in. 
82.100 

82.010 

81.066 


Diftance  ftom  Aero- 
mloD  to  FInfer-Tip 


In. 
29.405 

80.271 

29.158 


Batio 


1.092 
1.057 
1.066 


The  eyes  of  the  black  man  seem  in  general  wider,  and  more 
distant  from  each  other,  than  those  of  the  white  man.  Our  meas- 
ures give  the  mean  values :  — 

Distaiiea  between 
Ooter  Angles  Inner  Anglee 


Full  Blacks 
Mixed  Races 
Whites  .    . 


In. 

4.090 
8.981 
8.759 


In. 

1.388 
1  860 
1.225 


Diftaneeof 
Gen  ten 


In. 
2.714 

2.670 

2.492 


Width  of 


In. 
1.876 

1.810 

1.267 


The  well  known  difierence  between  the  two  races,  in  the  size 
and  shape  of  the  foot,  will  be  recognized  by  a  glance  at  our  numer- 
ical results. 

We  find,  namely,  — 


Len^  of 
Foot 

Length  to 

IIoUow  above 

Ilnl 

Cire.  aronnd 

IImI  and  An* 

terior  Li«*t 

In. 

In. 

In. 

Fall  Blacks  .... 

10.600 

10.079 

18.648 

Mixed  Races     .    .    . 

10.489 

10.172 

13.468 

Whites 

10.058 

9.878 

18.201 

Heel 


In. 
0.821 

0.567 

0.485 


Thieknetiat 
Inatep 


In. 
2.672 

2.770 

2.572 


The  largest  foot  measured  belonged  to  a  full  blooded  negro,  72.7 
inches  tall.  The  length  was  12.4  inches,  the  heel  was  0.7  inch 
long,  and  the  thickness  at  instep,  8  inches. 

No  measures  of  the  breadth  of  the  foot,  and  none  of  any  dimen- 
sion of  the  hand,  were  recorded. 

In  the  annexed  table,  the  mean  results  of  these  measurements 
of  colored  men  are  given,  classified  in  as  large  a  variety  of  ways 
as  seems  worth  the  while. 
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TABLE    V. 
Mean  Dimentiona  of  Full  Blaekt. 


ClMt 

1 

% 

i 

5 

1 
1 

4 

s 

4* 

6 

H 

til 

61 

li 

6 

n»4 

7 

II 

Naked,  Free  States 

123 

26.08 

In. 
65.93 

in. 
8.09 

tn. 
55.85 

in. 
18.35 

in. 
32.21 

la. 
4.12 

Slave  States 

654 

24.75 

65.80 

2.59 

56.05 

18.45 

32.12 

4.14 

All      .     . 

677 

24.998 

65.821 

2.682 

66.012 

18.429 

32.140 

4.187 

Half  Naked 

Free  States 

2 

22.98 

66.66 

8.00 

67.15 

19.90 

31.20 

4.85 

Slave  States 

145 

28.18 

65.15 

2.46 

65.98 

19.36 

30.49 

4.28 

All     .     . 

147 

28.112 

65.169 

2.456 

65.998 

19.859 

80.501 

4.288 

Gothed 

Free  States 

101 

24.20 

66.86 

8.66 

67.24 

19.48 

32.40 

4.80 

Slave  States 

1095 

25.89 

66.53 

8.01 

56.96 

19.61 

82.26 

4.22 

All     .    . 

1196 

25.750 

66.558 

8.058 

56.984 

19.509 

32.275 

4.227 

In  usual  vigor 

Free  States 

194 

24.88 

66.85 

8.37 

56.49 

18.91 

32.82 

4.21 

Slave  States 

1598 

25.42 

66.22 

2.86 

56.62 

19.18 

82.10 

4.20 

All     .     . 

1792 

25.364 

66.237 

2.914 

56.610 

19.148 

32.123 

4.202 

Not  in  usual  vigor 

Free  States 

82 

27.21 

66.39 

2.86 

56.48 

18.63 

82.08 

4.14 

Slave  States 

196 

28.26 

65.94 

2.62 

56.39 

19.11 

31.89 

4.16 

All      .     . 

228 

28.104 

66.003 

2.655 

56.406 

19.043 

31.917 

4.160 

Total  bom  in 

Free  States 

226 

25.212 

66.864 

8.298 

66.487 

18.870 

32.289 

4.212 

Slave  States 

1794 

25.727 

66.192 

2.832 

66.699 

19.169 

82.076 

4.196 

Grand  Total .    .    . 

2020 

25.668 

66.210 

2.884 

56.587 

19.186 

82.100 

4.197 
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TABLE     V.  —  iCantinued.) 
Mean  Dimensians  of  Mill  Blacks. 


7* 

8a 

86 

9 

10a         106 

11 

in 

OlBm 

1 
i 

4 

'33  9 

ll 
i  o 

Is 

2 

Cireumference 
of  Chest 

is. 

Full  In- 
■piiation 

After  Ex- 
piratioQ 

Naked,  Free  States 

In. 
18.98 

la. 
14.72 

In. 
16.88 

In. 
10.56 

In. 
86.05 

In. 
34.18 

In. 
29.81 

In. 
34.94 

Slave  States 

18.89 

16.06 

16.18 

10.34 

36.28 

34.87 

29.51 

34.53 

All      .    . 

13.907 

16.008 

16.271 

10.378 

36.240 

34.745 

29.668 

34.606 

Half  Naked 

Free  States 

18.76 

16.00 

— 

10.85 

38.16 

36.20 

29.76 

36.86 

Slave  Si  1  » 

13.61 

14.00 

- 

10.77 

35.99 

34.60 

29.81 

36.64 

All     .    . 

18.616 

14.010 

— 

10.775 

36.018 

34.524 

29.812 

36.639 

Clothed 

Free  States 

14.07 

18.66 

16.25 

11.44 

86.66 

33.92 

30.91 

36.44 

Slave  States 

13.96 

18.66 

16.44 

11.29 

36.69 

33.98 

80.75 

36.94 

All     .    . 

13.966 

18.556 

16.878 

11.300 

36.691 

33.979 

30.767 

35.983 

In  usual  vigor 

Free  States 

14.06 

14.12 

16.86 

10.99 

86.80 

33.99 

80.82 

86.64 

Slave  States 

13.92 

18.99 

16.40 

10.97 

36.88 

34.28 

30.32 

35.59 

All     .    . 

18.933 

14.000 

16.390 

10.969 

85.870 

34.248 

30.820 

35.598 

Not  in  usual  vig^r 
Free  States 

13.86 

16.18 

15.72 

10.76 

36.45 

84.61 

30.20 

85.58 

Slave  States 

18.82 

14.70 

- 

10.88 

36.07 

84.47 

30.09 

35.81 

All     .    . 

18.826 

14.769 

16.717 

10.819 

86.128 

34.487 

30.103 

35.846 

Total  bom  in 

FreeSutes 

14.018 

14.276 

16.276 

10.954 

86.893 

34.082 

30.303 

85.630 

Slave  States 

18.909 

14.070 

16.414 

10.952 

85.890 

84.300 

30.295 

86.562 

Grand  Total .    .    . 

18.921 

14.089 

16.358 

10.962 

35.899 

84.275 

80.296 

85.569 
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TABLE    v.— (Cwitinuftl) 
Mean  Dimetmont  of  Full  Blaela. 


I2a 

12* 

Oc 

3%    aec 

SSo 

sw 

Kc 

au 

g 

h 

nutucu- 

1 

■31 

ll 

Clw 

1 

1 

a 
J 

II 

•T-^-r 

! 

h 

III 

^ 

Innn- 

IT" 

Hiked,  Free  Slaws 

29.32 

3.92 

10.44 

10.19 

2.60 

Slavs  Stateti 

29  20 

3fi 

64 

12 

99 

4.03 

1.82 

10 

61 

10 

27 

2.44 

13 

82 

All      .     . 

29.222 

673 

014 

4.O09 

1.810 

10 

683 

10 

262 

2.471 

13 

766 

Half  Nakcl 

Free  Slnira 

28.9B 

46 

14 

00 

3.6S 

1.2S 

10 

76 

10 

70 

2.65 

13 

85 

Slave  RmicJi 

29.07 

36 

99 

14 

30 

3.73 

1.87 

10 

63 

10 

17 

2.69 

13 

80 

All     .     . 

29.067 

36 

9S7 

14 

292 

3.727 

1.366 

10 

534 

10 

180 

2.695 

13 

803 

Clothed 

Free  Slaica 

30.10 

35 

64 

14 

32 

4.24 

1.41 

10 

61 

10 

32 

2.90 

13 

55 

Skve  States 

29.60 

35 

98 

13 

27 

4.17 

1.84 

10 

62 

9 

94 

2.77 

13 

66 

All       .     . 

29.649 

35 

939 

13 

34fi 

4.181 

1.350 

10 

618 

1) 

969 

2.783 

13 

65S 

In  nsua]  rigor 

Free  States 

29.60 

35 

IS 

62 

4.07 

1.S3 

62 

24 

2.76 

54 

Slave  SMtes 

29.32 

.15 

84 

13 

2! 

4.10 

1.34 

10 

61 

10 

03 

2.67 

13 

64 

All       .     . 

29.362 

35 

801 

13 

247 

4.101 

1.337 

10 

696 

10 

053 

2.683 

13 

631 

Not  in  nMual  vigor 

Free  States 

29.65 

35 

77 

13 

54 

4.00 

1.32 

65 

S3 

2.57 

58 

Slave  States 

29.77 

35 

87 

13 

76 

4,00 

1.35 

10 

65 

10 

28 

2.59 

18 

76 

All      .    . 

29.740 

3B 

861 

IS 

732 

4.004 

1,845 

10 

633 

10 

289 

2.586 

13 

73S 

Total  bom  in 

Free  Suies 

29.869 

as 

626 

13 

604 

4.061 

1.329 

10 

622 

10 

263 

2.734 

13 

660 

Slave  States 

29.371 

35 

843 

13 

267 

4.094 

1.339 

10 

610 

10 

Q68 

2.664 

13 

65B 

Grand  Total.     . 

29.405 

36 

808 

IS 

302 

4.090 

1.338 

10 

600 

10 

079 

2.672 

18 

643 
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TABLE    VI. 


Mean  Dimensions  of  Mixed  Races, 


Omm 

1 

j 

1 

* 

6 

H 

IP 

6* 

li 

6 

II 
II 

T 

II 

In. 

in. 

in. 

In. 

In. 

In. 

Naked,  Free  States 

98 

27.08 

66.88 

8.71 

56.11 

18.44 

32.34 

4.09 

Slave  States 

111 

26.41 

66.48 

3.60 

56.46 

18.68 

32.23 

4.04 

All     .    . 

209 

26.726 

66.408 

8.652 

56.800 

18.544 

32.281 

4.066 

Half  Naked 

Slave  States 

47 

27.428 

65.794 

3.474 

56.660 

19.170 

30.296 

4.215 

Clothed 

Free  States 

71 

24.47 

66.25 

4.86 

56.70 

19.25 

31.52 

4.22 

Slave  States 

536 

26.18 

66.23 

4.83 

56.84 

19.64 

32.12 

4.44 

All     .    . 

607 

25.942 

66.232 

4.337 

56.826 

19.594 

32.050 

4.416 

In  nsnal  vigor 

Free  States 

127 

25.56 

66.16 

4.09 

56.20 

18.76 

31.90 

4.16 

Slave  States 

592 

25.93 

66.25 

4.16 

56.88 

19.48 

32.03 

4.88 

All     .    . 

719 

25.864 

66.235 

4.147 

56.760 

19.855 

32.003 

4.340 

Not  in  usual  vigor 

Free  States 

42 

27.25 

66.85 

8.68 

56.88 

18.88 

32.30 

4.10 

Slave  States 

102 

28.49 

66.12 

4.15 

56.13 

19.28 

31.94 

4.27 

All       .    . 

144 

28.126 

66.830 

4.014 

56.339 

19.182 

32.045 

4.221 

Total  bom  in 

Free  States 

169 

25.988 

66.324 

8.990 

56.862 

18.787 

31.993 

4.146 

Slave  States 

694 

26.805 

66.233 

4.157 

56.770 

19.446 

32.015 

4.862 

Grand  Total .    .    . 

868 

26.242 

66.251 

4.125 

56.690 

19.818 

32.010 

4.820 
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TABLE    VI.  — (Contmwci.) 
Mean  Dimentiont  of  Mkred  Raeet. 


7* 

8a 

86 

9 

10a         106 

11 

Ui 

cu« 

1 

Brmdth  of 
Shoulden  be- 
tween Acromia 

II 

1 
\ 

Cireninfrreiioe 
ofOhMi 

1, 

It 
11 

• 

Naked,  Free  States 

In. 
13.81 

in. 
15.10 

In. 
16.12 

In. 
10.69 

In. 
36.90 

In. 
88.94 

In. 
29.94 

la. 
84.76 

Slave  States 

13.65 

14.83 

16.47 

10.50 

35.90 

34.13 

29.69 

34.48 

All     .    . 

13.725 

14.913 

16.184 

10.588 

35.903 

84.040 

29.808 

84.609 

Half  Naked 

Slave  States 

13.602 

13.632 

- 

10.957 

35.772 

84.111 

29.586 

36.282 

Gothed 

1 

Free  States 

13.83 

13.40 

16.53 

11.61 

85.97 

34.89 

81.22 

36.61 

Slave  States 

13.90 

14.84 

16.73 

11.51 

36.66 

84.21 

30.88 

36.42 

AU     .     . 

13.889 

14.772 

16.601 

11.525 

35.700 

34.284 

80.874 

35.548 

In  usual  vigor 

Free  States 

13.82 

14.49 

16.40 

11.16 

36.86 

34.04 

30.64 

35.47 

Slave  States 

13.86 

14.79 

15.95 

11.31 

35.71 

34.18 

80.57 

35.29 

All     .    . 

13.851 

14.755 

16.343 

11.285 

35.736 

34.157 

30.568 

35.822 

Not  in  usual  vigor 

Free  States 

13.82 

15.05 

16.31 

10.85 

86.16 

34.89 

80.29 

36.66 

Slave  States 

13.72 

14.52 

16.93 

11.31 

35.70 

34.26 

80.50 

35.62 

AU     .     . 

13.748 

14.663 

16.708 

11.175 

35.836 

84.299 

80.436 

36.588 

Total  bom  in 

Free  States 

13.818 

14.652 

16.381 

11.077 

86.933  84.127 

80.480 

35.494 

Slave  States 

13.838 

14.755 

16.681 

11.813 

86.709  84.198 

80.662 

85.824 

Grand  Total      .    . 

13.834 

14.742 

16.478 

11.267 

85.758  84.180 

80.546 

85.867 
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TABLE     VI.  —  (^Continued.') 
Mean  Dimennons  of  Mixed  JRaces. 


ia» 

1» 

12c 

266       26e 

86« 

866 

86e 

9U 

1 

Dlitaneeba- 

I 

•31 

II 

ClAM 

S 

twaen  Anglat 
of  Sjrefl 

£ 

\0   ^F 

52 

9i 

! 

ill 

h 

1 

Length 
lowabo 

1-^ 

in. 

Outer 
in. 

Inner 

la. 

la. 

la. 

in. 

in. 

in. 

in. 

Naked,  Free  States 

29.19 

35.28 

12.98 

3.89 

1.29 

10.40 

10.09    2.57 

13.38 

Slaye  Sutes 

28.98 

34.62 

12.86 

3.86 

1.29 

10.43 

10.18 

2.49 

13.55 

All      .    . 

29.080 

34.928 

12.912 

3.879 

1.288 

10.415 

10.109 

2.531 

13.464 

Half  Naked 

Slave  States 

28.780 

85.845 

14.002 

3.696 

1.326 

10.428 

10.185 

2.689 

13.755 

Qothed 

FreeSutes 

29.96 

35.46 

13.74 

3.95 

1.38 

10.37 

10.09 

2.78 

18.38 

Slave  States 

80.91 

36.13 

14.23 

4.05 

1.39 

10.46 

10.21 

2.87 

13.45 

AU      .    . 

80.797 

36.049 

14.176 

4.038 

1.387 

10.447 

10.193 

2.859 

13.439 

In  usual  vigor 

Free  States 

29.88 

35.15 

13.23 

3.93 

1.32 

10.36 

10.06 

2.69 

13.36 

Slave  States 

30.49 

36.99 

14.01 

4.01 

1.37 

10.46 

10.20 

2.81 

13.46 

AU     .    . 

30.296 

35.838 

13.869 

3.996 

1.359 

10.438 

10.173 

2.786 

13.445 

Not  in  usual  vigor 

Free  Sutes 

29.89 

36.97 

13.49 

3.89 

1.34 

10.47 

10.16 

2.56 

13.44 

Slave  States 

30.26 

36.65 

13.91 

3.92 

1.37 

10.43 

10.17 

2.74 

13.33 

AU     .    . 

30.148 

35.744 

13.793 

3.909 

1.364 

10.443 

10.167 

2.687 

13.365 

Total  bom  in 

Free  States 

29.508 

35.353 

13.298 

3.917 

1.329 

10.386 

10.089 

2.659 

13.379 

Slave  States 

30.468 

36.937 

13.944 

3.997 

1.367 

10.451 

10.193 

2.797 

13.4841 

Grand  Total .    . 

30.271 

36.822 

13.856 

3.981 

1.360 

10.439 

10.172 

2.770 

13.463 

8.  Indians. 

Of  the  517  Indians  who  have  been  physically  examined  by  the 
agents  of  the  Commission,  503  were  measured  by  Dr.  Buckley  at 
the  Reservations  belonging  to  the  Iroquois,  or  Six  Nations,  near 
Buflalo,  and  comprise  all  the  fall-grown  males  of  unmixed  blood 
who  were  accessible  there.  Ten  of  the  remaining  14  cases  were 
measured  by  the  same  examiner  in  the  Army  of  the  Potomac, 
where  they  were  enlisted  in  the  First  Regiment  of  Michigan 
Sharp-shooters. 

Only  9  of  them  were  not  in  ordinary  health.  For  the  other  508, 
comparative  tables  of  actual  and  theoretical  distribution  of  the  vari- 
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ations  in  the  several  dimensions  hare  been  compiited,  analogous 
to  those  for  white  soldiers  of  certain  nativities. 

The  mean  stature  of  these  men  was  greater  than  that  for  aay 
nativity  of  white  soldiers  examined,  with  the  exception  of  Ken- 
tucky and  Tennessee,  and  1.075  inch  greater  than  the  mean  for 
the  white  soldiers  born  in  the  same  State.  But  on  the  other  hand, 
the  proportion  of  men  who  liave  attained  their  full  stature  is  un- 
questionably much  larger  in  these  Indian  measurements  than  in 
those  of  any  group  of  enlisted  men,  so  that  while  the  average  fail 
stature  of  white  men  bom  in  New  York  probably  reaches  68.1S 
inches,  it  appears  improbable  that  for  these  Indians  it  can  surpass 
the  limit  of  68.40.  The  lowest  stature  recorded  is  61.4  inches,  being 
for  a  man  of  South  American  descent ;  the  lowest  for  an  Iroquois 
was  64.0  inches,  and  the  highest,  75.7.  The  amount  of  probable 
variation  of  any  individual  firom  the  mean  is  r  =  0.898,  and  the 
probable  error  of  the  mean  value    r^  =  0.040. 

The  length  of  he€ui  and  neck  is  small,  like  that  of  the  negro, 
averaging  but  9.55  inches,  or  0.4  less  than  for  white  soldiers. • 
The  probable  variations  of  the  height  to  the  seventh  cervical  ver- 
tebra are  r=  0.875,  ro=  0.039,  or  almost  identical  with  thA 
analogous  values  for  the  total  height. 

The  length  of  body  is  26.87  inches,  being  greater  than  for  the 
white  soldiers  measured ;  and  although  some  allowance  should  be 
made  for  the  difference  of  stature,  the  body  is  decidedly  longer 
than  in  the  white  race. 

The  dimension  4^,  which  for  white  soldiers  averaged  6.04  inches, 
for  blacks  2.88,  and  for  mulattoes  4.12,  is  for  the  Indians  3.65 
inches,  being  thus  short  in  consequence  of  the  excessive  length 
of  the  arm,  notwithstanding  that  the  body  and  the  thigh  are  also 
longer  than  for  whites.  The  probable  variation  in  this  dimension 
in  an  individual  case  is  0.55  inch,  and  the  probable  error  of  the 
mean  0.024  inch.  The  maximum  value  found  was  7.0  inches,  and 
the  minimum  1.6  inch. 

As  regards  the  length  of  legs^  both  above  and  below  the  knee* 
the  structure  of  the  red  man  appears  to  be  intermediate  between 
the  white  and  the  black.     Thus  we  find  — 


White  Soldiers 
Indians     .     . 
FuU  Blacks    . 


i«».orif«D 

H«i(ht  to 
Pafliuraiii 

H^bCto 

Kdm  to 

10  848 

517 

2010 

la. 
81.06 

81.81 

•      82.10 

hi. 
18.61 

19.01 

18.14 

12.46 
12.80 
12.96 

1.494 
1.486 
1.476 


810 


MEAN  DIMENSIONS   OF  BODT. 


For  the  height  to  perinaeum,  r  —  0.931  in.      r^  s-  0.041  in. 
For  the  height  to  knee,  r  —  0.631  in.      r^  »  0.028  in. 

But  it  is  in  the  length  of  the  arm  that  the  difference  in  propor- 
tions between  the  Indians  and  the  other  races  manifests  itself  most 
prominently,  and  seems  most  characteristic.  It  would  appear  that 
the  arm  of  the  red  man  is  certainly  longer  by  more  than  an  inch 
and  a  half  on  the  average  than  that  of  the  white.  For  the  dis- 
tance from  acromion  to  the  tip  of  middle  finger  we  find  the  average 
'to  be  30.792  inches,  with  a  probable  error  of  0.035  for  this  mean, 
and  a  probable  variation  of  0.799  for  individuals ;  the  maximum 
value  being  33.1,  and  the  minimum  value  27.3.  For  the  distance 
i5pom  acromion  to  elbow,  the  mean  result  is  13.757  inches,  the  proba- 
ble error  of  this  mean  being  0.022,  the  probable  variation  for  an  in- 
dividual 0.486,  the  maximum  record  16.4,  and  the  minimum  12.1. 
The  comparison  of  these  mean  dimensions  with  those  of  the 
two  other  races  gives  — 


White  Soldiers 
Fall  Blacks  . 
Indians  .    .    . 


Medial  Line 
to  Finger  Tip 


In. 
85.042 

85.808 

37.198 


Acromion  to 
ringer  Tip 


In. 
29.153 

29.405 

80.792 


BatioofLeg 
to  Arm 

Acromion 
toKlbow 

Lower  Arm 
and  Uand 

• 

Batio 

1.066 
1.092 
1.088 

In. 
13.605 

18.302 

18.757 

In. 
15.548 

16.108 

17.085 

1.148 
1.211 
1.288 

The  third  column  of  numbers  shows  the  proportion  which  the 
height  to  perinaeum  beai*s  to  the  total  distance  from  the  tip  of  the 
acromion  to  the  tip  of  middle  finger;  and  the  last  column  shows 
the  ratio  existing  between  the  lower  arm,  including  the  hand,  and 
the  upper  arm.  It  is  noteworthy  that  this  also  is  much  greater  for 
the  Indian  than  for  the  Caucasian ;  while  the  corresponding  ratio 
for  the  inferior  limbs  of  the  Indian  is  intermediate  between  those 
which  hold  for  the  two  other  races. 

For  the  breadth  of  neck  r=  0.081  in. ;  n  =  0.004  in.  and 
for  the  ffirth  of  neck  r  =  0.228  in. ;  To  =  0.010  in. 

The  mean  breadth  of  pelvis  is  greater  for  the  Indian  than  for  the 
white  man  by  nearly  one  twelfth  part,  and  greater  than  for  the 
black  man  by  more  than  twice  that  amount.  For  the  waist^  too, 
the  circumference  is  about  one  tenth  part  larger  than  for  the  white, 
and  one  seventh  larger  than  for  the  black  man.  The  probable  va- 
riations of  this  dimension  are  r  =  0.836  in.  and  To  =  0.037  in.  So 
too  in  the  circumference  around  hipSy  a  similar,  though  somewhat 
less  predominance  is  manifest,  and  we  have   r  =  0.961,  ro  =  0.043. 

The  circurrference  of  thorax  is  much  greater  than  in  the  whites, 
although  its  play  during  respiration  appears  not  to  be  so  wide.  We 
find,  namely,  for  the  mean. circumference  — 


MEAN  DIMENSIONS  OF  BODY. 


811 


At  InoplratioD 

AtBzplxmtloa 

Plaj 

Mmb 

Whitea 

Blacks 

Bed 

In. 
87.143 

86.899 

38.920 

in. 
84.494 

84.276 

87.082 

la. 
2.649 

1.624 

1.888 

la. 
86.818 

86.087 

88.001 

The  measures  during  inspiration  ranged  from  50.2  inches  to 
B4.6  ;  those  after  expiration  from  48  inches  to  32. 

For  the  distance  between  the  eyes^  the  mean  value  is  2.715  inches, 
the  same  as  for  the  full  blacks  ;  but  the  mean  width  of  the  eye  is 
1.312  inch,  being  the  same  as  for  the  mixed  racesj  and  nearly 
midway  between  the  values  for  whites  and  blacks. 

Lastly  we  find  the  mean  length  of  foot  but  slightly  greater  than 
for  whites  ;  although  the  distribution  of  the  values  indicates  that 
we  have  not  a  number  of  measures  sufficient  to  give  this  mean  a 
typical  chai*acter.  The  heel  is  no  longer  than  for  white  men,  but 
the  foot  appears  somewhat  thicker. 

Our  means  derived  from  measurements  of  Indians  are  given  in 
Table  VII.,  in  which  the  nine  men  who  were  not  in  their  usual 
vigor  have  been  separately  classified. 

TABLE    VIL 

Mean  Dimensions  of  Indians. 


M 

4 

4i 

6 

6i 

6 

7 

Omm 

1 

i 

aa 

S 

U 

^ 

1 
§ 

Actual 
Age 

0        HHght 

-1:3 

III 

Height 
Knee 

B8 

In. 

In. 

In. 

In. 

In. 

In  usual  vigor    .     . 

608 

30.69 

68.22 

8.66 

68.68 

19.01 

81.81 

4.18 

Others 

9 

38.82 

68.38 

4.06 

68.68 

18.91 

81.71 

4.20 

Total     .... 

617 

30.73 

68.226 

3.663 

68.678 

19.009 

81.808 

4.128 

Claai 

7* 

M 

1 

1 

8a 

86 

O  Q 

11 

An 

9 

10a        106 

ClronmibreDoe 
ofCheot 

U 

11* 

It 
11 

n 

At 

In  nsaal  yigor    .     . 

Others 

Total     .... 

in. 
18.67 

18.64 

18.666 

In. 
12.82 

13.68 

12.830 

In. 
17.00 

17.000 

in. 
12.90 

12.18 

12.889 

tau 
88.94 

87.96 

88.920 

tau 
87.10 

86.16 

87.082 

In. 
84.63 

82.63 

84.693 

la. 
88.99 

87.40 

88.962 
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TABLE    Vn.  —  (^Cmtinued.) 
Mean  Dimensions  of  Indians. 


Ckm 


In  usual  vigor  • 

Others     .    .    . 

Total  .    .    . 


12« 


12b 

?! 

2  g  Q 


In.      j      in. 
80.80  !87.21 

80.23    36.47 

80.792  87.198 


12e 


.S 

i, 


In. 

18.76 
18.68 


DUt.  bttwven 
AnglMofSyes 


a 
o 


In. 

4.028 
8.988 


18.767.4.027 


s 


In. 
1.406 

1.312 

1.404 


86a 


8 


In. 

10.120 
10.278 
10.123 


9» 


in. 

9.988 
9.989 
9.989 


86e 


M  9 


In. 

2.69 
2.67 
2.687 


in. 
18.45 

18.69 

18.457 


9.  Abnormal  Cases. 

The  presence  in  Washington  of  three  dwarves,  who  were  on  ex- 
hibition there  while  Dr.  Buckley  was  engaged  in  the  measurement 
of  soldiers,  suggested  their  measurement  in  the  same  manner  ;  es- 
pecially since  their  dimensions  and  proportions  might  thus  be  com- 
pared with  those  of  the  noted  dwarf  Stratton,  alias  "  Tom  Thumb," 
whom  Quetelet  measured  in  1845,  and  whose  dimensions^  may  be 
found  in  his  "  Theorie  des  Probability s^^^  p.  404.  Stratton  was  at 
that  time  but  27.56  inches  high,  but  since  his  age  was  only  13^ 
years,  his  subsequent  growth  was  doubtless  quite  considerable. 

The  three  dwarves  here  considered  were  all  of  German  parent- 
age, their  ages  were  23,  17,  and  15  years,  and  the  foil  reports  of 
their  examination  are  here  presented. 

To  these  may  also  be  added  the  corresponding  data  regarding 
the  so-called  Australian  children,  exhibited  in  various  American 
cities  in  the  years  1864  and  1865,  and  measured  in  New  York  by 
Dr.  Buckley  in  December  1864. 

1  For  the  sake  of  more  convenient  comparison,  those  of  Mr.  Qaetelet*s  measurements 
which  represent  dimensions  also  determined  for  these  dwarves,  are  here  copied,  with  their 
•qoiyalents  In  American  inches. 


m.  In. 

Height                      0.700  S7.6 

Head  and  neck         0.178  6.8 

Height  to  knee          0.176  6.9 

Height  to  perin«nm  0.265  10.4 
Breadth  of  shoulders 

between  acromia    0.202  8.0 


Circamference  around  hips 
Length  of  arm  from  acromion 
Half  span  of  extended  arms 
Length  of  foot 


m. 

In. 

0.478 

18.8 

0.246 

9.6 

0.330 

18.0 

0.106 

4.1 

MEAN   DIMENSIONS  OP  BODY. 


813 


TABLE    Vra. 

BesvUs  of  Physical  Examination  of  Thru  Dwarves  and  the  two 

^^Aiistralian  Children.^^ 


2.    Name  ? 


4.  Height  f 

23.     Age  (last  birthday)  ?  .     .     .     . 

4 J.  Distance  from  tip  of  middle 
finger  to  patella    .... 

5.  Height  to  7th  cerv.  vertebra?    . 
5^.  Height  to  middle  of  patella?    . 

6.  Height  to  perineum  ?     .    .    . 

7.  Breadth  of  neck  ? 

7J.  Girth  of  neck  ? 

8a.  Breadth  of  shoulders  ?    .     .     . 
9.    Breadth  of  pelvis  ? 

10.  Circumference  of  chest — 

a.  Fall  inspiration  ?  .     .     . 

6.  After  expiration  ?      .     . 

10|.  Distance  between  nipples  ?  .     . 

11.  Circumference  of  waist  ?  .  . 
11 1.  Circumference  around  hips  ?  . 
12a.  Length  of  arm — from  tip  of 

acromion  ? 

6.  Distance  from  middle  of  ster- 
num to  tip  of  finger  ?     .     . 

c.  Distance  fr.  acromion  to  elbow  ? 
14.     Weight  (estimated)  ?  .     .     .     . 

18.  Where  bom  ? 

19.  Arrival  in  this  country  ?  .     .    . 

20.  Country  of  father  ?     .     .     .     . 

of  mother  ?  .    .    .    . 
of  grandparents  ?  .    . 

25.     Hair  — color? 

amount  ? 

texture? 

96.    Eyes — color? 

distance  outer  angles? 

"         inner  angles  ? 

prominent?    .    .    .    . 


27.    Complexion  ? 


28. 
29. 
30. 


Pulse  per  minute  ?  .  . 
Inspirations  per  minute  ? 
Muscular  development  ?  . 


Joseph 

Hunter 

tUias  Col. 
Small 

40.4 

Chas.  W. 

Nestel 

o/iM  Com. 
Foote 

87.4 

Eliza 
Nestel 

81.4 

17 

23 

15 

2.4 

8.3 

3.8 

83.2 

81.4 

25.2 

11.2 

10.1 

8 

18 

18.5 

12.3 

8.4 

3 

2.7 

11.8 

9.3 

9 

9.5 

9.4 

8 

8 

8.2 

8.6 

21.9 

23.2 

19.1 

21 

21 

18.1 

20.0 

20.0 

16.0 

22.7 

28.4 

20.1 

17.3 

14.8 

12 

21.9 

19.1 

15.8 

8 

6.4 

5.1 

40  lbs. 
Germany 

40  lbs. 
Indiana 

25  lbs. 
Indiana 

1849 

- 

- 

Germany 

ft 

Germany 
tt 

Germany 

it 

It 

u 

It 

Brown 

Brown 

Brown 

Average 

Straight 

Gray 

Average 

Straight 

Gray 

Average 

Straight 

Blue 

2.5 

2.8 

2.5 

1.0 

No 

1.0 

No 

0.9 

No 

Fair 

Fair 

Fair 

.   90 

90 

90 

17 

Small 

17 
Small 

17 
Small 

Hoomio 

Tola 

(Tom) 

(Hetty) 

62.6 

49.5 

21* 

16* 

5.1 

7. 

54.9 

43.1 

21 

15.5 

81.2 

23.1 

8.6 

8.1 

18.2 

11 

18.6* 

12.1* 

11.3 

9.2 

40.4 

82.1 

87.2 

29.9 

9.2 

- 

26.2 

24.0 

83.2 

28.2 

80.2 

35.0 
13.8 
105  lbs. 


27.8 

80.t 

11.0 

SOlbf. 


Australia 


1862 


1862 


Dark  brown 

Very  short 

Rather  coane 

D'k  hazel    Black 

4.1  8.2 

1.6  1.2 

No  No 

Dark ;  a  little 
lighter  than  the 
American  Indian 


60 


Moderate 


61 


Snudl 


"  Supposed. 

b  Said  to  have  attained  age  of  puberty  two  yean  preyions. 

c  Full  breadth  (not  between  acrania). 
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TABLE    VIII.  —  (  Continued.^ 

JtesnUa  of  Physical  Examination  of  Three  Dwarves  and  the  two 

^^  Aitstralian  ChUdren.** 


83. 


84. 


85. 
86. 


67. 


58. 


81. 


Teeth,  condition  ? 

number  lost  ?  .    .    .    . 
Head — a.    Frontal   eminence 
and  occiput  ? 
6.  Distance  between  condyloid 
processes  over  osfnmtis  f 

c.  Dist  over  parietal  bones  ?  . 

d.  Distance  over  occipital  pro- 

tuberance?     

e.  Distance  from  frontal  emi- 

nence to  protuberance  of 
occiput  ? 

f.  Width  betw.  angles  of  jaws  ? 

g.  Width  between  condyloid 

processes  ? 

Facial  angle? 

Foot  —  a.  Length  to  heel  ? .    . 
6.  Length  to  hollow  above  heel  ? 

c.  Thickness  at  instep  ?     .    . 

d.  Circumference  around  heel 

and  anterior  ligament  ?  . 

Distance  of  distinct  vision  for 
adopted  type  ? 

Does  he  distinguish  colors  cor- 
rectly ? 

In  usual  vigor  ? 

Date  of  examination .... 


Good 
None 

20.3 

10.5 
12.6 

11.7 


13.1 
4.1 

4.7 
76° 
5.3 
5.1 
1.6 

8.7 

44 

Yes 
Yes 

1865 
June  9 


Poor 
Several 

20.3 

9.8 
12.1 

11.4 


18.3 
3 

4.4 

77.°5 
5.4 
5.3 
1.5 

7.8 

50 

Yes 
Yes 

1865 
June  9 


Good 

Sound 

None 

None 

19.8 

15.0 

9.0 

7.8 

12.4 

6.5 

10.1 

7.2 

13 

9.1« 

8.2 

4.2 

8.9 

4.8 

80** 

- 

4.2 

8.8 

4.1 

8.6 

0.9 

2.3 

7.1 

18.0 

38 

— 

Yes 

. 

Yes 

Yes 

1865 

1864 

June  9 

Dec.  7 

Sonnd 
None 

14.9 

7.4 
7.2 

7.8 


8.4» 
8.6 

4.8 

7.4 
7.8 
2.1 

10.0 


Yei 

1864 
Dec  7 


Note.  —  The  carious  beings  known  as  the  Australian  children  were  exhib- 
ited by  Capt.  J.  Reid,  who  professes  to  have  captured  them  in  the  interior  of 
Australia  while  he  was,  in  company  with  two  other  New  Yorkers,  conducting  an 
exploring  party.  He  states  that  when  among  the  mountains  in  the  interior, 
they  discovered  three  children  drinking  from  a  spring  at  the  bottom  of  a  deep 
gorge,  and  captured  them  with  lassoes;  that  they  were  naked,  and  at  first  **  wild 
and  fierce,"  bat  were  soon  tamed  by  kindness.  They  were  carried  first  to  Cali- 
fornia, and  exhibited  in  the  principal  cities  of  that  State,  af^er  which  they  were 
brought  to  the  Atlantic  seaboard,  arriving  in  New  York  in  November  1863. 

They  appear  certainly  not  to  belong  to  the  Malay  race,  their  color  being  en- 
tirely different.  Their  gait  is  stooping,  and  their  arms  crooked,  and  incapable 
of  being  straightened  at  the  elbows  beyond  the  ordinary  posture  of  the  arm  of 
car  own  race  when  standing  at  ease.  The  development  of  the  chest  is  large ;  the 
pelvis  comparatively  small,  elongated  and  circular.  The  female  is  entirely  di^ 
ferent  from  the  white  race  in  this  respect.  Dr.  Buckley  had  excellent  opporta* 
nities  for  the  examination,  through  the  courtesy  of  Capt  Reid.  Their  legs  are 
spare,  with  small  calves. 

'  5.6  by  calipers.  ^  6.0  by  calipers. 
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Bat  their  heads  arc  the  most  remarkable  part  The  faces  are  large,  and  the 
crania  small;  the  superciliary  ridge  very  prominent,  nose  and  lips  large.  The 
other  marked  peculiarities  will  be  seen  in  the  table  of  dimensions. 

Their  eyes  are  bright  and  sparkling,  and  Capt.  Reid  says  that  they  show  a 
good  deal  of  intelligence.  The  male  speaks  a  few  words  of  English,  and  they 
have  a  peculiar  **  gibberish,"  by  which  they  communicate  with  each  other. 

Regarding  the  real  origin  and  character  of  these  very  peculiar  specimens  of  the 
human  family,  the  author  of  this  volume  is  unable  to  express  an  opinion.  A 
pair  of  sinrvular  children  were  exhibited  several  years  since  in  this  country  and 
in  Europe  in  1855-56,  under  the  name  of  the  Aztec  children,  who  seemed  to  be 
idiotic,  and  apparently  dwarfish  specimens  of  some  Central  American  race  of 
Indians,  but  whether  of  mixed  blood  or  not  it  would  be  difficult  to  say.  No 
measurements  ^  of  these  are  accessible  to  the  writer;  if  there  are  any  such,  a 
comparison  of  their  relative  dimensions  with  those  deduced  from  this  examina- 
tion of  the  pair  here  referred  to  might  be  interesting.  At  any  rate  the  present 
measurements  appear  worth  placing  upon  record,  and  not  out  of  place  here. 
Certainly  their  microcephalous  character  is  extremely  analogous  to  that  of  the 
so-called  Aztecs,  although  their  stature  is  not  so  much  below  that  of  many  adult 
whites.  Their  hair  was  so  closely  shorn  that  its  characteristics  could  not  well  be 
recognized.  The  proportions  are  certainly  quite  different  from  those  deduced 
by  Vogt  ^  from  measures  of  the  Aztec  children  in  1856. 

10.   General  Inferences. 

It  will  now  be  useful  to  bring  into  juxtaposition  some  of  the 
principal  mean  dimensions  and  ratios,  already  deduced  from  our 
measurements  of  the  several  classes  of  men,  and  thus  to  facilitate 
their  comparison. 

1  Yogt,  in  his  Vorlemngen  aber  den  Memahen^  I.  p.  247,  cites  the  measures  of  Leabnschefi 
which  we  have  vaini}'  endeavored  to  obtain.  Cams,  in  the  Bericht  der  KSnigL  SSchdicktm 
GtitlUchafi^  y  III.  13, 14,  gives  some  cranial  measarea,  and  their  itatures  in  1856.  The  pa* 
pers  of  Saussure,  Compfe*  Rendm  Acad.  Parity  toI.  XXXVII.,  and  of  Serres,  id,  vol.  XLL 
contain  no  measurements. 

s  VorUtungen^  I.  252. 
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TABLE    IX. 

OomparUcm  of  Mean  Dimengimu. 


VUMSglittn 

^^ 

SCnlHt* 

Es; 

1^ 

^ 

S^ 

Buck. 

SumbaottScu    .    . 

lOBTS 

79U 

lOSI 

281 

2020 

863 

617 

MefwApr  .... 

26.2 

25,1 

26.1 

21. T 

25.7 

26.2 

30.7 

Length  K'^d  &  Neck 
L«nRlh  of  Bodv   .    . 
Knee  w  rcriiiieiim    . 
BeighttoHnee     .     . 

9.844 

28.140 

18.609 

9. 981 
26.099 

10.091 
24.649 

IB.  498 

10.098 
26.109 
12.662 

19.240 

8 
24 
12 
19 

623 

487 

136 

9.561 
24.680 
12.692 
19.318 

9.547 
26.870 
12.799 
19.009 

Slalure   

6T.149 

67.366 

66.018 

68.099 

66 

210 

66.251 

68.226 

Acromion  lo  Elbow  . 
ElboK  to  Finger-tip  . 
Dist.  betw.  Atrainia 

13.605 
18.548 
12.731 

16.869" 

13.171 
12.879 

13.085 

13 
16 
>4 

302 
103 

U89 

16.415 

13.757 

17.036 
12.830 

RbUo  of  parU  of  Arm 

1.143 
1.494 

I 

1.167 
1.436 

1.116 
1.521 

i 

211 
476 

1.185 
1,622 

1.238 
1.486 

Med.  line  lo  Finger-tip 
Acromion  "        " 
Height  to  Perinsum 

30.042 
29.163 

31.06B 

29.200' 
31.286 

33.848 

28.538 
31.378 

34.920 
29,021 
31,892 

29 

80f 

30,271 
32.010 

37.198 
30.792 
31.808 

lUtio  of  Leg  to  Arm 

1.066 

1.071 

I.IOO 

1.09B 

1 

092 

1.D6S 

1.033 

Height  to  Pabee  .    . 
Finger-tip  to  Patella 

6.088 

38.269 
5.778 

6.473 

34 

2 

302 

884 

34.634 
4.126 

3.663 

Grcnmf.  of  Waist    . 
Circomf.  of  Hipg      . 
Cireomf.  of  Chest    . 
PlayofCheH.    .    . 

31.467 
36.930 
3B.818 
2.65 

32.089 

30.467 
34.942 

2.08 

31.210 

36.G49 
36.313 

3.07 

SO 
36 
35 

286 
568 

087 
62 

30.646 
34.986 

34.593 
38.962 

38.001 
1.84 

DiK.  between  Nipples 
ll»tio  to  drcuro.  Chest 

8.136 

0.226 

- 

8.304 
0.B36 

8.071 
0.229 

7 
0 

970 
226 

oS 

- 

Diet  between  Eye*   . 

2.492 

2.606 

2.478 

2.4S4 

2 

714 

2.670 

2.716 

Breidth  of  PelTi.     . 

Length  of  Foot    .     . 
Tbickneu  of  Foot    . 
Length  of  Heel' .    . 

11.916 

lo.ose 

2.672 
0.48 

13.163'' 

11.626 
10.114 
2.921 
0.49 

11.187 
9.957 
2.788 
0.46 

10 
10 
2 
0 

962 
600 
672 

82 

11,267 
10.439 

2.770 
0,67 

12.889 
10.123 

2.687 
0.48 

'  Full  breadth  of  •bouMen.  ^  Ueinired  frain  irm-pit. 

<  Not  Om  linir-iuiD  «r  circumferenees  it  Inipiration  tnd  expiration,  ■*  the  othsn  ua, 
*  Probably  the  breailih  ot  hip^.    Sf<^  p*K>  989. 

<  ThCM  valnea  are  obtained  bj  adding  0.3  to  the  diiTenooe  between  the  dimea^na  Us 
■Ddasi.    Bm  pica  174. 
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Inspection  of  this  table  discloses  many  carious  and  interesthig 
facts,  full  of  significance  to  the  physiologist  and  ethnologist,  and 
possibly  not  without  some  bearing  upon  doubtful  points  of  theory. 
Upon  these  it  seems  more  proper  to  leave  the  discussion  to  experts, 
trusting  tliat  the  results  may  have  been  so  elaborated  and  pre- 
sented, as  to  be  available  for  them  in  a  convenient  form. 

The  ratio  between  the  lower  and  upper  parts  of  the  arm  seems 
one  of  the  most  characteristic  numerical  values.^  The  average 
values  found  for  the  several  races  are :  — 

Whites,  Students    .    .     1.116 

Soldiers     .    .     1.143 

Sailors  .     .     .     1.167 

Total 1.144 

Mulattoes 1.185 

Full  Blacks 1.211 

Indians 1.238 

This  is,  however,  the  only  respect  in  which  so  marked  differen- 
ces between  the  difiercnt  classes  of  men  have  been  observed  to 
follow  this  order  of  sequence.  In  the  ratio  between  tlie  two  parts 
of  the  leg,  no  such  relation  is  manifest.  Nor  does  any  ethnological 
significance  show  itself  in  our  results  for  the  relative  length  of  the 
arm  and  leg.  The  distance  between  the  eyes  follows  the  same 
order  of  races ;  but  when  it  is  considered  with  reference  to  the  stat- 
ure, the  order  of  the  relative  dimensions  is  modified. 

Some  other  ratios  between  parts  of  the  frame  seem  to  possess  an 
ethnological  significance ;  especially  those  between  the  lengths  of 
the  body  and  of  the  arm,  between  the  upper  arm  and  the  length 
of  body  and  width  of  shoulders  respectively,  and  between  the 
width  of  shoulders  and  the  length  of  body.^  The  latter  proportion 
is  affected  with  sundry  elements  of  uncertainty ;  both  in  conse- 
quence of  the  difficulties,  already  described,'  in  obtaining  an  accn- 

1  The  length  of  the  hand  was  not  specially  determined.    According  to  Vogt  (  Vorlemm 
gen,  I.  193),  this  is  in  white  men  about  0.53  of  the  length  of  the  humems. 

3  '*  In  the  orang  the  clavicle  decidedly  exceeds  one  fourth  of  the  length  of  the  spine  (u 
measured  from  the  atlas  to  the  coccygeal  end  of  the  8acmm)|  while  in  man  and  the  troglo- 
dyte* it  always,  as  far  as  I  have  observed,  falls  short  of  that  proportion.  The  clavicle  of  the 
orang  also  more  nearly  equals  the  length  of  the  scapula  than  in  the  higher  forms."  Mivart, 
**  On  the  Skeleton  of  the  Primates,**  TVom.  ZooL  Soc  LomL,  VI.  179. 

**  As  in  the  gorilla,  the  humerus  exceeds  three  fiftha  the  length  of  the  spine  measored 
from  the  atlas  to  the  lower  end  of  the  sacrum  —  a  proportion  decidedly  exceeding  that  €B- 
isting  in  the  chimpanzee,  and  greatly  so  that  found  in  man.  It  is  nearly  twice  the  length 
of  the  scapula,  which  is  less  than  in  man,  though  more  than  in  troglodytes.*'  /Mi.  pp. 
180, 181. 

*  See  pp.  48,  69,  60. 
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rate  determination  of  the  mean  distance  between  the  acromia  for 
any  class  of  men,  and  still  more  by  reason  of  the  actual  change 
which  this  dimension  undergoes  in  persons  of  the  same  class, 
according  to  their  mode  of  life.     Still  its  results  are  interesting. 

The  proportion  of  the  length  of  the  body  to  that  of  the  arm  is 
found,  from  our  mean  results,  to  be  as  follows :  — 

White  Students 0.8997 

Soldiers,  Later  Series     0.8966 
«        Earlier     «        0.8938 

Sailors 0.8601 

Total 0.8936 

Indians 0.8727 

Full  Blacks 0.8328 

Mixed  Races 0.8153 

Between  the  upper  arm  (acromion  to  elbow)  and  the  length  of 
body,  we  find  the  average  proportion  to  be  — 

Indians 0.512 

White  Soldiers 0.520 

Students 0.525 

Sailors 0.537 

Total 0.522 

Full  Blacks 0.543 

Mixed  Races 0.561 

The  proportion  between  the  length  of  upper  arm  and  the  dis- 
tance of  the  acromia,  as  deduced  from  our  table  of  mean  dimensions, 
is  found  to  be  — 

Indians 1.072 

White  Students 1.048 

Sailors 1.022 

Soldiers 1.069 

Total 1.065 

Full  Blacks 0.944 

Mixed  Races 0.940 

Finally,  the  ratio  of  the  mean  distance  between  the  acromia  to 
the  mean  length  of  body  is :  — 
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Indians 0.4775 

White  Soldiers     .    .    0.4870 

Students    .    .    0.5012 

Sailors  .    .    .    0.5246 

Total 0.4906 

Full  Blacks 0.5754 

Mixed  Races 0.5973 

The  curious  and  important  fact  that  the  mulattoes,  or  men  of 
mixed  race,  occupy  so  frequently  in  the  scale  of  progression  a 
place  outside  of,  rather  than  intermediate  between,  those  races  from 
the  combination  of  which  they  have  sprung,  cannot  fail  to  attract 
attention.  The  well-known  phenomenon  of  their  inferior  vitality 
may  stand,  possibly,  in  some  connection  with  the  fact  thus  brought 
to  light* 

In  the  length  of  head  and  neck,  and  in  the  distance  from  the 
middle  of  the  sternum  to  the  tip  of  the  middle  finger,  the  order  by 
races  is  the  same  as  that  deduced  from  the  ratio  between  the  upper 
and  the  lower  arm,  except  that  the  men  of  mixed  race  come  after 
the  full  blacks. 

As  regards  the  breadth  of  pelvis,  the  red  men  come  first,  then 
the  whites,  mulattoes,  and  blacks,  in  order ;  and  the  same  holds 
true  for  the  circumference  of  hips,  excepting  that  here  also  the 
mulattoes  follow  the  pure  negroes. 

The  most  marked  characteristics  of  the  races,  here  manifested, 
appear  to  be  —  for  the  whites,  the  length  of  head  and  neck  and 
the  short  foi-e-arms ;  for  the  reds,  the  long  fore-arms  and  the  large 
lateral  dimensions,  excepting  at  the  shoulders ;  for  the  blacks,  the 
wide  shoulders,  long  feet,  and  protruding  heels. 

Among  the  whites,  the  sailors  are  conspicuous  for  their  short- 
ness of  body,  which  is  clearly  the  chief  element  of  their  defect  in 
stature,  while  the  students  are  remarkable  for  their  height  to  the 
knee. 

It  will  be  seen  that  the  simple  numerical  ratios  popularly  sup- 
posed to  exist  between  the  normal  dimensions  of  different  parts  of 
the  body  do  not  hei^e  exhibit  themselves,  otherwise  than  as  coarse 
approximations.  Thus  the  average^  span  of  the  extended  arms 
uniformly  exceeds  the  height ;  the  height  to  the  pubes  surpasses 
half  the  stature ;  the  mean  ^  distance  between  the  nipples  is  always 

1  The  full  span  was  foand  u  small  as  the  heif^ht  in  abont  two  cases  of  every  thirtj-fire. 
s  This  distance  attained  the  magnitude  of  one  fourth  the  circumference  in  about  one  in- 
dividual of  every  fourteen. 
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less  than  one  fourth  the  circumference  of  the  chest ;  and  similarlj 
for  the  other  dimensions.  These  supposed  simple  numerical  propor- 
tions seem  to  be  the  offspring  of  fancy  and  conjecture  rather  than 
of  accurate  observation ;  and,  while  they  always  represent  a  near 
approach  to  the  true  typical  ratio,  they  are  demonstrably  removed 
from  it  in  the  cases  here  investigated.  The  predisposition  to  be- 
lieve in  the  existence  of  such  harmonic  relations  as  may  accord 
with  preconceived  ideas  of  symmetry,  and  to  assume  that  a  near 
approach  to  commensurability  implies  an  organic  tendency  toward 
its  absolute  attainment,  seems  to  furnish  all  needful  explanation  of 
this  general  belief,  which  appears  to  be  almost  universally  adopted 
by  artists,  and  has  been  inculcated  by  many  eminent  and  learned 
men.  A  striking  analogy  to  this  hypothesis  is  afforded  by  the  doc- 
trine, —  so  long  cherished  by  astronomers,  and  even  now  retained  in 
some  of  the  books, — regarding  supposed  simple  numerical  ratios  in 
the  planetary  distances.  The  proportionate  dimensions  of  the  sev- 
eral parts,  discussed  in  the  ensuing  chapter,  will  afford  means  of 
considering  these  questions  yet  more  understandingly. 

Farther  discussion  of  the  results  of  the  present  chapter  belongs 
apparently  so  fully  within  the  realms  of  physiology  and  ethnology, 
with  which  the  author  is  too  little  acquainted  to  venture  upon  any 
special  inquiries,  that  it  seems  most  advisable  to  leave  the  mate- 
rials for  the  scrutiny  of  others.  In  the  different  mean  values  of 
the  several  dimensions  and  ratios  for  men  of  different  nativities 
here  grouped  in  the  same  class ;  in  the  determination  of  typical  or 
characteristic  ratios,  not  mentioned  here,  between  the  various  di- 
mensions ;  in  the  pursuit  of  the  clew  which  is  afforded  by  the  con- 
stant excess  of  the  mean  age  of  men  not  in  usual  vigor ;  in  the 
comparison  of  the  varying  proportions  of  the  respective  classes  and 
races  with  the  corresponding  ones  of  anthropoid  quadrupeds,  there 
seems  to  be  opportunity  for  extensive  and  valuable  research.  And 
for  those  points  elicited  by  the  schedule  of  examination,  but  una- 
voidably left  undiscussed  and  un tabulated  in  the  present  volume, 
the  records,  which  have  been  tabulated  with  care  and  which  will 
be  preserved  in  the  form  permitting  the  most  convenient  consulta- 
tion, afford  copious  material,  as  yet  unused. 


CHAPTER  IX. 

MEAN  PB0P0BTI0N8  OF  BODT. 

!•  Prdimmarjf 

The  mean  results  obtained  for  the  several  dimensions^  in  the 
preceding  chapter,  will  doubtless  be  regarded  as,  in  general,  highly 
satis&ctory.  Yet  the  variations  between  the  values  deduced  for 
those  nativities  in  which  the  number  of  men  is  small  are  much 
greater  than  those  between  the  larger  groups.  And,  although  for 
diese  larger  groups,  as  indeed  for  all  those  which  comprise  more 
than  three  or  four  hundred  men  in  usual  vigor,  the  test  applied,  by 
comparing  the  observed  distribution  of  individual  cases  around  their 
mean  with  that  distribution  which  the  law  of  probability  would 
prescribe,  indicates  this  mean  to  be  typical,  still  the  average  varia- 
tion in  individual  cases  is  so  large  as  to  excite  a  Wish  that  ^e  num- 
ber of  men  examined  had  been  greater  yet. 

The  mean  age  of  the  men  examined  falls,  for  most  of  the  nativ- 
ity-groups, much  below  that  of  full  stature ;  and  since  the  mean 
rate  of  growth  during  the  years  immediately  preceding  this  mean 
age  is  very  different  from  that  which  corresponds  to  the  years  im- 
mediately following,  the  probability  is  strong  that  we  have  not 
attained,  for  any  group,  precisely  the  mean  dimensions  belonging 
to  the  mean  age  of  that  group,  but  that  the  deduced  values  are 
smaller  than  the  true  ones. 

Beside  the  influence  of  the  different  degrees  of  immaturity  in 
the  physical  development,  that  of  difference  in  the  full  stature  also 
makes  itself  strongly  manifest,  in  the  wide  range  of  the  difference 
of  value  for  the  same  dimension.  And  could  we  assume  that  the 
growth  of  all  parts  of  the  frame  is  proportionate  as  the  period  of 
full  development  in  size  is  approached,  we  might,  by  referring  all 
the  dimensions  to  the  actual  height  as  a  unit  of  length,  greatly  in- 
crease the  precision  of  our  determinations ;  while  the  range  of 
individual  discordance  would  be  diminished.  The  assumption  that 
the  same  normal  type  of  form  holds  good  for  men  differing  in 
stature,  but  otherwise  strictly  belonging  to  the  same  class,  seems 
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warrantable,  and  is  certainly  susceptible  of  test  by  such  a  proce- 
dure. If  warrantable,  we  are  justified  in  regarding  the  typical  or 
normal  man,  of  any  class,  in  his  two  distinct  relations  of  normal 
stature  and  normal  proportions  separately,  and  no  error  will  re- 
sult from  the  fact  that  these  two  relations  are  separated  in  their 
respective  discussions.  If  not  warrantable,  the  character  and  dis- 
tribution of  the  discordances  from  the  mean  would  betray  the 
error  of  our  assumption.  And  it  therefore  seemed  well  worth  con- 
sideration, whether  the  labor  of  reducing  the  several  actual  dimen- 
sions of  each  individual  to  their  corresponding  relative  or  propor- 
tionate dimensions,  in  decimal  fractions  of  the  stature  taken  as 
unity,  would  not  be  fully  repaid,  in  spite  of  the  immense  labor 
which  it  would  entail. 

The  characteristic  differences  between  the  races  are  in  general 
shown  by  the  relative  dimensions  more  distinctly  than  by  the 
actual  ones;  those  dissimilarities  which  are  due  to  differences  in 
general  size  disappearing,  while  those  which  actually  exist  in  the 
type  are  rendered  more  prominent.  The  only  exception  to  this 
remark,  if  indeed  it  be  an  exception,  is  formed  by  those  parts  of 
the  body,  such  as  the  head  for  instance,  which  do  not  appear  to 
vary  to  the  same  extent  as  the  general  dimensions  of  the  physical 
frame.  The  normal  variations  of  the  stature,  arms,  feet,  etc.,  are 
as  distinctly  a  part  of  the  fundamental  scheme  as  are  their  normal 
mean  dimensions;  and  the  present  computations  show  that  the 
range  of  these  variations  is  relatively  not  very  diverse  for  most  of 
the  dimensions ;  and  that  the  development  by  growth  is  also  at  a 
rate  not  far  from  the  same.  Not  so  with  the  head,  the  general  size 
of  which  varies  less  with  individual  differences  of  stature,  and  in- 
creases less  with  the  growth,  than  most  other  portions  of  the  physi- 
cal structure,  as  we  have  already  seen  in  the  last  chapter.  On 
this  account  it  might  perhaps  have  been  satisfactory  had  the  pro- 
portionate dimensions  been  computed  relatively  to  the  height  to 
the  last  cervical  vertebra.  Yet  the  present  form  of  computation 
will  probably  answer  all  reasonable  demands. 

Our  materials  for  determining  the  normal  stature,  for  different 
classes  and  nativities  of  men,  promised  to  be  so  ample  as  to  leave 
little  to  be  desired  on  this  point,  could  they  be  properly  collected 
and  discussed.  Thus  the  investigation  regarding  statures  and  the 
law  of  growth,  the  results  of  which  have  been  presented  in  Chap- 
ter v.,  seemed  to  derive  a  new  importance  from  their  applicability 
to  the  investigation  of  the  normal  dimensions  of  the  average  man, 
by  means  of  a  determination  of  his  proportions  as  expressed  in  a 
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relative  instead  of  an  absolute  unit ;  and  the  increased  value,  which 
each  of  these  researches  would  derive  from  the  other,  was  a  strong 
incentive  to  the  prosecution  of  both. 

The  results  presented  in  this  chapter  are  deduced  from  the  re- 
duction of  the  individual  measurements  of  each  of  our  23  685  men 
to  the  form  of  thousandths  of  his  height,  and  the  mean  results  for 
any  group  are  of  course  applicable  to  the  mean  stature  for  that 
group.  And  the  application  of  the  relative  dimension  or  propor- 
tional number,  obtained  for  any  class  or  nativity  of  men,  to  the  nor- 
mal stature  of  the  same  class  or  nativity  as  derived  fix)m  more  ample 
sources,  is  but  another  form  of  application  of  the  very  hypothesis 
which  we  must  necessarily  adopt  in  this  investigation,  namely, 
that  the  proportions  of  the  body  remain  practically  unchanged  for 
men  of  the  different  ages  comprised  in  our  examinations.  These 
ages  are  chiefly  between  19  and  30  years  for  white  soldiers ;  and 
for  the  other  classes  and  races  of  men  examined  the  great  majority 
of  cases  is  included  within  the  same  limits.  That  this  hypothesis 
is  correct,  the  writer  is  far  from  being  disposed  to  maintain,  but 
he  is  equally  indisposed  to  believe  that  any  serious  error  will  result 
in  the  present  case  from  its  incorrectness.  Even  the  error  to 
which  this  incorrectness  may  give  rise  will,  from  the  nature  of  the 
case,  be  in  great  measure  eliminated  from  the  mean  result  as  ap- 
plied to  the  mean  age.  It  is  a  source  of  much  regret  that  the 
limits  of  the  present  investigation  preclude  the  prosecution  of  the 
inquiry  as  to  the  extent  to  which  the  proportions  of  the  bodily 
firame  vary  during  the  years  of  military  age. 

These  Relative  Dimensions  for  each  man  are  tabulated  and  pre- 
served in  the  archives  of  the  Sanitary  Commission  with  the  same 
care  as  the  Actual  Dimensions,  the  mean  values  of  which  for  given 
nativities  have  been  presented  in  Chapter  VIII.  The  same  man 
is  designated  by  the  same  number  in  the  two  series  of  records,  and 
the  documents  containing  the  computations  have  been  made,  so  far 
as  possible,  to  correspond  with  each  other,  for  the  greater  facility 
of  reference. 

Tables  exhibiting,  for  each  class,  the  distribution  of  the  values 
observed  for  each  proportionate  dimension,  — and  for  many  classes 
the  corresponding  theoretical  distribution  according  to  the  law  of 
error,  —  have  also  been  computed  in  the  same  manner  as  for  the 
actual  dimensions. 

Regarding  the  amount  of  labor  involved  in  the  execution,  verifi- 
cation, and  discussion  of  these  computations,  there  is  small  need  of 
speaking,  since  the  case  will  speak  for  itself  after  the  slightest  con- 
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aideration.  The  principal  hesitation  in  canying  out  the  plan  has 
arisen,  not  from  the  labor  and  time  which  it  has  entailed,  but  from 
anxiety  lest  this  labor  and  time  might  be  better  bestowed  in  other 
directions.  The  event  appears  to  justify  the  course  taken ;  the 
results  are  even  more  satisfactory  than  we  had  ventured  to  antici- 
pate ;  and  by  combining  the  typical  proportions,  thus  attained,  with 
the  typical  unit  of  dimension,  as  resulting  from  the  discussion  of 
statures,  it  would  seem  that  close  approximation  may  be  made  to  a 
knowledge  of  the  normal  man,  in  the  different  ages,  and  places, 
and  belonging  to  the  difierent  races  and  classes,  for  whom  our  data 
have  been  collected. 

The  present  chapter  makes  no  claim  to  the  character  of  an  ex- 
haustive research ;  indeed  it  disclaims  such  an  object.  Only  the 
more  obvious  results  of  the  investigation  are  here  collected  and 
presented,  since  our  resources  permit  no  more  than  this.  But  the 
materials  available  for  the  anthropologist  in  the  tabulated  results 
for  individuals  are  large ;  and  by  a  proper  determination  of  the 
personal  errors  of  the  several  examiners,  by  classification  according 
to  ages,  accordhig  to  previous  pursuits,  according  to  parentage 
as  well  as  nativity,  and  in  numerous  other  ways,  there  is  small 
room  for  doubt  that  results  of  great  value  may  be  deduced  with 
minimum  labor. 

The  various  classes  of  men  will  be  considered  in  this  chapter,  in 
the  same  order  as  in  the  chapter  upon  the  Mean  Dimensions  of 
the  body. 

Attention  has  already  been  asked  to  the  fact,  that  in  arranging 
the  schedule  of  questions  adopted  for  the  later  series,  and  known  as 
Form  [EE],it  was  a  leading  principle  to  require  the  measurements 
to  be  made  when  possible  between  points  corresponding  to  promi- 
nent points  in  the  bony  frame.  It  is  hoped  that  this  may  render 
the  comparison  or  combination  of  the  present  results  with  those  of 
the  skeleton  itself  less  embarrassing  than  would  otherwise  be  the 
case ;  and  that  the  comparatively  exact  measures  which  may  be  in- 
stituted in  a  museum  may  be  found  susceptible  of  employment  in 
connection  with  the  proportionate  numbers  here  deduced. 

Since  the  results  of  the  present  chapter  have  been  prepared  for 
the  press,  the  author  has  seen  for  the  first  time  the  magnificent 
work  of  Bougery  and  Jacob,  upon  human  anatomy.  In  this  the 
dimensions  of  the  human  frame  are  similarlv  reduced  to  decimals 
of  the  stature  —  a  form  of  expression  which  the  authors  state  that 
they  have  borrowed  from  Montabert.  Their  results  are  derived 
from  measures  of  '*  a  great  number  of  individuals,"  and,  so  far  as 
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they  can  be  tested  by  the  present  materials,  appear  to  be  closely 
approximate  to  the  truth ;  the  relative  dimensions  given  by  them, 
for  men,  rarely  differing  from  those  here  deduced  from  the  white 
soldiers,  by  much  more  than  one  hundredth  of  the  stature.^ 

2.    White  Soldiers. 

The  extreme  range  of  the  height  to  the  lih  cermeal  vertebra^  — 
or  of  its  converse,  the  length  of  head  and  neck^  —  among  any  of 
the  nineteen  mean  values  by  nativity  in  the  later  series,  is  but 
0.006 ;  corresponding,  for  the  average  stature,  to  four  tenths  of  an 
mch ;  whereas  the  corresponding  variation  in  the  mean  actual  di- 
mensions for  this  height  was  2.91  inches. 

The  a<^gregate  mean  value  for  length  of  head  and  neck  is  0.1481, 
nor  does  tlie  mean  for  any  nativity  which  comprises  more  than  306 
men  differ  from  this  aggregate  by  more  than  0.001.  The  largest 
value  is  0.151  for  the  group  of  100  French  ;  the  smallest  0.145  for 
267  natives  of  Kentucky  and  Tennessee.  From  the  assortment 
tables  we  find  :  — 


NatlTity 

Number 

H«ad  and  Neck 

New  England  States 

New  York,  Now  Jersey,  and  Penn. 

977 
3123 

0.1482 
0.1484 

0.0052 
0.0056 


0.0002 
0.0001 


showing  that  the  probable  error  of  the  mean  cannot  amount  to  so 
much  as  0.014  inch,  and  indicating  that  it  would  be  quite  need- 
less to  push  the  test  for  other  nativities. 

Even  for  the  Germans,  among  whom  the  wide  discordance  of 
this  dimension  from  that  found  for  the  other  large  nativity-groups 
was  noticeable  in  the  dimension-tables,  we  here  find  the  same  value 
0.148  as  its  proportion  to  the  stature,  thus  conclusively  showing 
that  the  type  for  tliis  nativity  was  identical  with  tliat  for  the  other 
large  groups,  and  that  the  discordance  arose  solely  from  the  smaller 
stature. 

In  the  Earlier  Series  the  variation  in  this  mean  height  for  the 
several  nativity-groups  is  but  0.005,  corresponding  to  only  one 
third  of  an  inch  for  the  average  stature ;  the  corresponding  varia- 
tion in  the  mean  actual  dimensions  being  2.03  inches.  The  mean 
value  for  head  and  neck  is  0.148 ;  as  in  the  scries  [EE] .  Tho 
largest  value  is  0.1508  for  204  British ;  the  smallest  are  0.1458  for 
the  Western,  and  0.1471  for  the  Southern  men. 

In  the  length  of  hody^  of  which  the  proportional  mean  value  is 

1  IconograpkU  d'Anatomie  CkirurgicaU,  etc,  I.  pp.  96-20,  and  Plato  I. 
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0.8898  by  the  later,  and  0.S876  by  the  earlier  series  of  measure- 
ments, the  different  pativities  appear  to  present  some  characteiistic 
differences.      We  find  for  this  dimension  the  proportions  follow- 


ing: 


NatiTitj 


New  England  States  .  . 
N.  T.,  N.  J.,  and  Penn. . 
Ohio  and  Indiana .  .  . 
Mich.,  Wise.,  and  Illinuis 
Coast  Slare  States  .  . 
Kentucky  and  Tennessee 
Slave  States  W.  of  Miss.  R 
British  American  Proyinces 
England,  Wales,  etc. 

Scotland 

Ireland 

France,  Belgium,  etc 

Germany 

All  others 


Total 


Lftter  M  eunras 


Number 


1208 

3  758 

1657 

1012 

365 

266 

51 

556 

324 

81 

821 

98 

561 

73 


10  831 


Lmifth 
ofBodjr 


0.390 
.389 
.387 
.391 
.384 
.394 
.385 
.398 
.391 
.391 
.391 
.390 
.388 

0.394 


0.3893 


EarU«r  M eiinirM 


Number 


912 
3128 


} 


251 
79 


Length 
of  Body 


0.391 
.390 


468 

.394 

2  007 

.880 

177 

.389 

204 

.388 

440 

.389 

.889 
0.387 


7  656 


0.3876 


From  this  table  it  is  manifest  that  the  superior  length  of  body, 
which  appeared,  from  the  figures  of  the  last  chapter,  to  belong 
to  natives  of  this  country,  is  attributable  to  their  greater  stat- 
ure, and  that  in  several  nativities  the  mean  length,  while  actu- 
ally greater,  is  relatively  smaller,  in  consequence  of  the  much 
greater  length  of  the  legs  for  the  men  of  those  nativities.  In  other 
words,  a  higher  stature  seems  in  general  to  imply  a  longer,  but  not 
a  proportionally  longer,  trunk. 

The  mean  distance  from  middle  finger  to  top  of  knee-pan  is  0.075 
for  the  aggregate  of  all  measured,  but  is  seen  to  be  especially 
Tariable,  ranging  from  0.070  to  0.087  even  in  groups  containing 
more  than  250  men,  the  smallest  value  being  for  Canadians,  and 
the  largest  for  natives  of  Kentucky  and  Tennessee.  The  explana- 
tion of  this  large  fluctuation  is  readily  seen  by  compai*ing  the  vari- 
ations in  the  lengths  of  body,  arms,  and  legs,  for  the  several  nativi- 
ties involved. 

The  variations  and  {»robable  errors  deduced  for  Nativities  A  and 
B  are  appended :  — 
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NatfTltj 


New  England  States 

New  York,  New  Jersey,  and  Peon. 


Number 

IHm.4| 

r 

977 
8128 

0.0721 
0.0725 

0.0120 
0.0118 

0.0004 

o.oooa 


The  mean  height  to  perinceum  for  the  small  group  of  7  Spaniards 
is  but  0.455  of  the  stature,  but  this  of  course  is  an  untrustworthy 
determination.  For  each  of  two  groups  comprising  326  English, 
Welsh,  etc.,  and  100  French,  we  find  the  mean  value  0.459, 
while  for  natives  of  the  Southern  States  (excluding  Kentucky  and 
Tennessee),  we  find  the  large  value  0.468,  and  this  for  each  of  the 
two  groups,  both  for  those  in,  and  those  not  in,  their  usual  health. 
The  tables  of  probable  distribution  are  computed  for  two  nativities 
only. 


NaUTitj 

Number 

Hdght 

r 

ro 

New  England  States     .    .     . 
Ohio  and  Indiana    .... 

976 
1415 

0.4625 
0.4646 

0.0096 
0.0095 

• 

0.0008 
0.0008 

The  mean  of  the  earlier  measures  accords  with  that  of  the  later 
within  0.0015,  and  these  measures  also  agree  with  the  other  in 
assigning  a  low  value  0.461  to  natives  of  Great  Britain,  and  the 
maximum  value  0.473  to  natives  of  the  Slave  States.  But  the 
minimum  value  here  belongs  to  the  natives  of  New  Jersey  and 
Pennsylvania,  for  whom  it  is  0.459. 

The  distance  from  perinceum  to  the  eymphtfiis  pubis  was  not 
measured  in  any  of  the  examinations  of  soldiers.  From  1013 
measurements  of  sailors  the  mean  value  of  this  distance  was  found 
to  be  0.0287  of  the  height.  This  would  make  the  total  height  to 
the  symphysis  0.4913  of  the  stature,  for  soldiers. 

Heiyht  to  Knee.  —  The  average  proportion  for  this  dimension 
varies  in  the  large  groups  from  0.269,  for  1015  Northwestern  men, 
to  0.282,  for  367  Southerners.  The  range  of  variation  is  suffi- 
ciently manifest  from  the  assortment  of  the  first  two  nativities, 
which  give  — 


NatiTitj 

Number 

might 

r 

^0 

New  England  States     .    .    . 
New  York,  New  Jersey,  Penn. 

978 
8119 

0.2788 
0.2776 

0.0078 
0.0081 

0.0008 
0.0001 

Comparing  the  average  proportionate  numbers  representing  the 
height  to  the  knee,  with  those  representing  the  length  of  the  thighf 
we  find  — 
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NatlTltj 


New  England  States 

New  York,  New  Jersej,  and  Penn. 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  Illinois 

Cocut  Slare  States 

Kentnckj  and  Tennessee  .  .  . 
States  West  of  Mississippi  River  . 
British  Amer.  Proy.,  exd.  Canada 

Canada 

England 

Wales  and  Isle  of  Man    .    .    .    . 

Scotland 

Ireland 

France,  Belgiam,  etc 

Germany 

Scandinavia 

Spain,  etc 

Miscellaneons 

Total 


BaliD 


1.62 

1.60 

1.47 

1.40* 

1.62 

1.66 

1.68 

1.64 

1.48 

1.61 

1.66 

1.48 

1.68 

1.62 

1.62 

1.62 

1.64 

1.64 


1.494 


The  ratios  given  in  the  last  column  differ  somewhat  from  the 
corresponding  ones  deduced  from  the  actual  dimensions,  although 
the  range  of  the  variation  is  not  much  restricted,  and  the  ratio  for 
the  total  is  identical. 

The  mean  breadth  of  neck  is  0.063,  and  varies  from  this  value 
by  more  than  0.002  for  no  nativity  of  any  importance.     We  have 


NatlTitj 


Vtw  England  Sutes 

New  York,  New  Jersey,  and  Penn. 


Nmnbw 

BrMdth 

r 

^O 

976 
8122 

0.0628 
0.0688 

0.0027 
0.0027 

0.00009 
0.00006 

The  measures  by  Form  E  give  only  0.060,  and  the  mean  for  no 
nativity-group  reaches  so  high  as  0.0620  if  we  carry  it  to  four  deci- 
mals. The  explanation  of  this  difference  must  apparently  be 
sought  either  in  the  examiners,  or,  what  is  equally  possible,  in  the 
andrometers,  the  gauges  of  which,  as  first  constructed,  were  liable 
to  become  loosened  by  the  rough  treatment  inseparable  from  mili- 
tary transportation. 

The  girth  of  neck  yaries  from  its  mean  value  0.203  by  more 
than  0.008  for  only  two  nativities  comprising  over  10  men.    These 

*  See  note  poge  259. 
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are  the  100  French  and  562  Germans,  for  whom  the  resultant 
values  are  0.210  and  0.209  respectively. 


Nativity 


New  England  States     .    .    . 
New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana    .... 


NamlMr 

Girth 

r 

U 

978 
3128 
1416 

0.1998 
0.2032 
0.2026 

0.0066 
0.0066 
0.0068 

0.0002 
0.0001 
0.0002 

The  mean  breadth  of  shovlder9^  between  the  acromia,  fluctuates 
in  the  large  nativity-groups  from  0.182  for  the  Northwestern 
men,  to  0.195*  for  the  Irish.  The  probable  variation  for  a  single 
individual  among  New  Englanders  was  not  quite  0.010. 

If  however  we  consider  only  those  measurements  which  appear 
to  be  entitled  to  the  fullest  reliance,  as  given  on  page  271,  we  find 
0.1828  as  the  total  mean,  —  the  several  mean  values  for  particular 
nativities  varying  between  the  limits  0.179,  for  44  natives  of  the 
seaboard  Slave  States,  and  0.187,  which  value  is  given  alike  by  the 
English,  the  Irish,  and  the  French  group^  numbering  375  in  the 
aggregate. 

For  the  following  table  the  same  returns  have  been  used  which 
were  employed  for  the  analogous  table  in  the  last  chapter,  on  page 
271.  It  will  be  seen  that  the  average  discordance  between  the 
half-width  of  shoulders,  as  measured  by  the  half-span  of  extended 
arms  diminished  by  the  length  of  the  arm  from  acromion  to  finger- 
tip, and  the  same  dimension  directly  observed,  is  here  always  posi- 
tive, and  amounts  to  less  on  the  average  than  0.002. 
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Bestdts  of  Arm  and  Shoulder  MeasuremenU. 

{Excluding  all  Oruatis/actonf  Rgturru.) 


NatiTlty 

No. 

Mean 
Stat- 
ure 

Breadth 

between 
Acro- 
mia, 

Middle 
ofSter^ 
nnmto 
Finger- 
Tip, 

Acro- 
mion 
to  Fin- 
ger-tip, 

Acro> 
mion 
to  El- 
bow, 

i8a-(12^ia>) 

8a 

12a 

Ub 

He 

New  England  States    . 

322 

67.17 

.184 

.431 

.521 

.200 

+  .002 

N.  Y.,  N.  J.,  and  Penn. 

1866 

67.89 

.183 

.428 

.517 

.202 

.0026 

Ohio  and  Indiana    .    . 

840 

67.70 

.181 

.434 

.623 

.202 

.0015 

Mich.,  Wise.,  and  111.    . 

842 

67.28 

.181 

.427 

.517 

.198 

.0005 

Coast  Slave  States   .    . 

44 

67.37 

.179 

.435 

.524 

.204 

.0005 

Kentucky  and  Tenn.    . 

82 

68.92 

.186 

.434 

.626 

.199 

.0005 

States  W.  Miss.  River 

18 

67.86 

.186 

.433 

.524 

.201 

.0015 

British  Amer.  Provinces 

278 

67.07 

.184 

.432 

.521 

.201 

.0026 

England 

153 

66.55 

.187 

.429 

.620 

.200 

.0025 

Scotland 

50 

66.65 

.184 

.431 

.521 

.200 

.002 

Ireland 

205 

66.74 

.187 

.438 

.525 

.199 

.0016 

France,  etc     .... 

17 

65.98 

.187 

.432 

.523 

.199 

.0026 

Germany 

176 

66.41 

.186 

.434 

.626 

.201 

.0006 

MifloeUaneous  .... 

18 

67.08 

.186 

.482 

.524 

.201 

+  .0005 

Total 

4  856 

67.48 

.1828 

.4299 

.6195 

.2008 

+.0018 

Where  the  full  breadth  was  measured,  we  find  it  to  varj-  among 
those  nativity-groups  which  number  not  less  than  40  cases,  between 
the  limits  0.235  for  Southerners,  and  0.250  for  Germans,  in  the 
later  series  of  measurements ;  the  mean  value  being  0.2435.  The 
mode  of  life  and  previous  occupation  doubtless  influence  this  di- 
mension in  a  large  degree.  In  the  earlier  series,  the  mean  value 
of  the  full  breadth  comes  out  as  0.2432  for  the  aggregate,  thus 
closely  agreeing  with  the  other  determination.  Here,  too,  it  is  a 
minimum  for  men  bom  in  the  Slave  States. 

The  average  proportionate  breadth  of  pelvis^  for  the  several  nativ- 
ities, seems  to  have  varied  from  its  mean  value  0.1775  for  the 
aggregate  of  all,  by  more  than  0.003  for  the  French  only,  for  whom 
it  is  0.182.  It  certainly  seems  less  for  Western  than  for  Eastern 
men,  among  Americans.     Our  distribution  tables  give  — 


MEAN   PROPORTIONS  OF  BODT. 


SSI 


NatiTity 


New  England  States  .  .  . 
New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana     .... 


Nomber 


976 
3  119 
1417 


Breadth 


0.1770 
0.1790 
0.1762 


r 

^0 

0.0057 
0.0077 
0.0061 

0.0002 
0.0001 
0.0002 

The  series  E,  regarding  the  measurements  of  which  we  would 
refer  to  the  statements  made  in  the  last  chapter,  gives  the  mean 
value  0.1951.  This  is  probably  the  width  of  the  hips  at  the  tro- 
chanters. 

The  circumference  of  chest  (under  the  clothes)  was  found  to  be 
as  follows :  — 

Inspiration     Expiration  Plaj         MeaaVahM 


From    9  270  men  in  usual  vigor 
From    I  604  men  not  in  usual  vigor 
From  10  874  men  in  all      .... 


0.5639 
0.5485 
0.5631 


0.5134 
0.5153 
0.6137 


0.4405 
0.0332 
0.0394 


0.5336 
0.5319 
0.6384 


thus  corroborating  the  inferences  deduced  in  Chapter  VIII, 
The  distribution  tables  give  us  — 


NatiTitj 


New  England  States 
N.  Y.,  N.  J.,  and  Penn. 


No.  of 
Men 

Cire.  at 
Insp*n 

r 

To 

Cire.  at 
Bzp'n 

r 

978 
3125 

0.6473 
0.5527 

0.0210 
0.0198 

0.0007 
0.0004 

0.5074 
0.5115 

0.0221 
0.0203 

0.0007 
0.0004 


From  the  earlier  series,  we  obtain  the  mean  values  for  the  cir- 
cumference of  chest  — 

For  5722  men  m  usual  vigor  0.5257 
2163  "  not  "  "  0.5220 
7885     «    in  all  0.5247 

No  rules  existed  in  the  schedule  for  this  series,  either  as  to  the 
part  of  the  chest,  or  regarding  the  degree  of  inflation  at  which 
the  measurement  was  to  be  taken. 

The  mean  girth  of  waist^  for  the  soldiers  measured  in  the  later 
series,  varied  between  0.463  and  0.480,  excepting  for  nativity  Ga, 
but  was  of  course  dependent  upon  the  mean  age  of  the  men,  which 
it  has  not  been  possible  to  discuss  in  this  connection,  although 
ample  material  exists  for  determining  its  average  variation  with  the 
age,  for  men  between  18  and  35.  The  degree  of  accuracy  of  the 
measures  may  be  inferred  from  the  results  for  two  nativity-groups. 
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NattTlty 

No.  of  M«B 

Wftki 

r 

U 

Kew  England  Statei 

New  York,  New  Jersey,  and  Penn. 

977 
8124 

0.4636 
0.4687 

0.020S 
0.0215 

0.0007 
0.0004 

The  mean  of  all  examined  by  Form  £E  is  0.4685  ;  but  for 
those  of  the  earlier  series  it  is  0.4767. 

The  mean  distance  between  nipples  was  found  to  be  — 

For  1  771  soldiers  in  usual  vigor    0.1212 
297       "  not "    «  "       0.1207 

being  very  nearly  one  eighth  part  of  the  height,  but  measurably 
diverse  therefrom.  The  extreme  values  found  Were  0.090  and 
0.152. 

The  mean  circumference  around  hips  for  the  aggregate  of  all  is 
found  to  be  0.550  ;  it  varies,  however,  with  the  nativity,  from  0.541 
for  867  natives  of  the  Slave  States,  to  0.563  for  100  Frenchmen, 
if  we  omit  the  value  for  nativity  G2,  which  appears  discordant  in 
many  respects.     We  also  find  — 


NatlTltj  No.  of  Ifen    dreamlbrBiiM  r 

New  England  States       978        0.5440        0.0222 


To 

0.0007 


but  the  distribution  of  the  indi\ndual  discordances  for  this  dimension 
seems  to  be  far  from  conformable  with  theory. 

The  distance,  from  the  middle  of  the  top  of  the  ^east-bane  to  the 
tip  of  the  middle  finger^  is  for  the  aggregate  of  all  the  soldiers 
0.5218.  This  dimension,  so  often  alleged  to  be  equal  to  half  the 
height  in  a  well  formed  man,  is  thus  seen  to  be  nominally  much 
greater,  its  minimum  being  0.517  for  the  group  composed  of  na- 
tives of  Michigan,  Wisconsin,  and  Illinois,  and  its  maximum  0.529 
for  Swedes  and  Norwegians.  The  confidence  to  be  placed  in  the 
results  may  be  inferred  from  the  fact  that,  for  the  only  two  nativ- 
ities for  which  the  distribution  of  discordances  has  been  investi- 
gated, the  probable  variation,  r,  of  an  individual  from  the  mean 
was  found  to  be  but  0.010,  and  the  probable  error,  r^,  of  the  mean 
was  but  0.0003  in  the  one  case,  and  0.0002  in  the  other. 

From  the  acromion  to  the  end  of  the  middle  finger  the  average 
distance  was  0.4841,  and  the  variations  of  individual  cases,  being 
tested  for  the  same  nativities  as  the  last-named  dimension,  gave 
results  almost  identical,  thus  furnishing  satisfactory  indications  of 
equal  precision  in  the  measurements,  and  in  the  mean  results. 

The  measures  from  acromion  to  elbow  prove  even  more  accord- 
ant ;  the  mean  value  for  the  aggregate  of  bH  nativities  being  0.2025, 
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and  the  probable  individual  variations  from  the  mean,  in  the  first 
two  nativities,  being  respectively  0.0087  and  0.0076,  which  corre- 
spond to  the  probable  errors  of  the  mean  0.0003  and  0.0001. 

From  these  values  we  find  the  ratios  between  the  two  parts  of 
the  arm,  and  between  the  height  to  perinseum  and  the  length 
from  acromion  to  finger-tip,  to  be  as  follows :  — 


NatiTity 


New  England  States  .... 
N.  Y.,  N.  J.,  and  Penn.    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  Illinois    . 

Coast  Slave  States 

Kentucky  and  Tcnneaseo  .  .  . 
Free  States  W.  of  Miss.  Riyer  . 
Slave  States  W.  of  Miss.  River . 
Br.  Provinces  excluding  Canada 

Canada  

England 

Wales,  and  Isle  of  Man    .     .     . 

Scotland 

Ireland 

France,  Belgium,  etc 

Germany 

Scandinavia 

Spain,  Portugal,  etc 

Miscellaneous 

Total 


No.  of 
M0& 


1199 

8  741 

1646 

1011 

363 

266 

10 

50 

87 

518 

80S 

20 

81 

824 

98 

554 

84 

7 

82 


10  794 


AeTomkm 
(oKlbow 


0.205 
.203 
.202 
.199 
.208 
.199 
.196 
.203 
.205 
.208 
.202 
.206 
.202 
.202 
.202 
.205 
.205 
.204 

0.200 


Blbowto 
FiDg«r-tlp 


0.2025 


0.280 
.231 
.234 
.230 
.288 
.289 
.234 
.236 
.229 
.280 
.230 
.229 
.231 
.284 
.281 
.288 
.236 
.229 

0.232 


Ratio  or 
Loworto 
UpporAm 

Ratio  of 

L«Bto 

Arm 

1.12 

1.06 

1.14 

1.07 

1.16 

1.07 

1.16 

1.07 

1.15 

1.07 

1.20 

1.06 

1.19 

1.07 

1.16 

1.07 

0.2316 


1.12 
1.18 
1.14 
1.11 
1.14 
1.16 
1.14 
1.14 
1.15 
1.12 
1.16 


1.144 


1.06 
1.06 
1.06 
1.05 
1.06 
1.05 
1.06 
1.06 
1.05 
1.05 
1.06 


1.066 


It  has  already  been  seen  that  the  length  of  the  arm,  as  measured 
from  the  armpit,  in  the  earlier  series  was  closely  accordant  with 
the  length  as  measured  from  the  tip  of  the  acromion  process,  in  the 
later  scries.  In  the  actual  dimensions,  the  mean  value  of  the 
former  was  found  to  be  29.200  inches,  and  that  of  the  latter  29.153. 
In  the  comparison  of  relative  dimensions,  this  accordance  is  seen 
to  be  closer  yet,  the  resultant  from  the  aggregate  of  all  being 
0.4339  for  the  mean  length  from  armpit,  for  7865  men  measured 
by  Form  E,  and  0.4341  for  the  mean  length  from  the  acromion,  for 
10  800  men  in  the  later  series. 

Computing  the  ratio  between  the  height  to  the  perinseum  and 
the  length  of  arm  with  hand,  as  deduced  from  the  relative  dimen- 
sions in  the  earlier  series,  we  have  — 
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NatlTity 


No..fM«     1     "^S^ 


New  England  States    .    .    . 

New  York 

New  Jersey  and  Pennsylvania 

Western  States 

Slave  States 

Canada  

Great  Britain 

Ireland 

Germany 

All  others 

Total 


1.06 
1.05 
1.04 
1.05 
1.11 
106 
1.08 
1.05 
1.06 
1.07 


1.070 


The  caution  with  which  inferences  must  be  drawn  from  the  col- 
lation of  the  results  for  diflTerent  classes  of  men,  when  determined 
by  different  examiners,  need  scarcely  be  mentioned  here.  In  the 
present  instance,  this  is  esi>ecially  noticeable  in  the  large  propor- 
tionate value  obtained  for  the  length  of  legs  of  natives  of  the  Slave 
States,  a  result  not  corroborated  by  the  subsequent  series  of  meas- 
urements. Yet  the  close  accordance  of  the  ratios  deduced  from 
the  two  series  is  noteworthy. 

The  proportionate  len^  of  foot  as  deduced  from  10  851  meas- 
ures in  the  later  series  is  0.1498,  this  dimension  varying  for  the 
several  nativity-groups  between  the  limits  0.147  and  0.153,  and 
being  largest  for  French  and  Germans. 

The  distribution-tables  give,  for  the  men  in  usual  vigor  — 


MaHfitj 

No. 

Length 

Kew  England  States 

New  York,  New  Jersey,  and  Penn. 
Ohio  and  Indiana 

976 
S117 
1416 

0.15022 
0.15005 
0.14933 

0.0039 
0.0038 
0.0036 


0.0001 
0.0001 
0.0001 


and  show  the  close  precision  with  which  this  length  is  relatively 
determined,  as  well  as  the  comparatively  small  individual  variation 
from  the  normal  proportion.  * 

The  longest  foot  in  proportion  to  the  stature  which  was  meas- 
ured, was  that  of  an  Englishman,  and  amounted  to  0.181;  the 
shortest  was  0.114  in  length  and  belonged  to  a  native  of  New  York 
aged  43  years. 
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Tables  I.  and  II.  present  the  mean  proportions  for  white  sol- 
diers, assorted  and  combined  in  the  same  manner  as  the  actual 
dimensions  of  the  same  men  in  Chapter  VIII.,  but  with  the  omis- 
sion of  some  of  the  smaller  measurements,  for  which  this  mode 
of  discussion  seemed  unnecessary. 
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TABLE    I. 
Mean  Proportional  Dimensions  of  White  Soldiers, 

{Later  SerieM.) 


NatlTity 


A.  New  England  States 

In  usual  Tigor 

Others .     .    . 

Total      .     . 

B.  N.  Y.,  N.  J.,  &  Penn. 

In  usual  vigor 

Others      .    . 

Total .    .    . 

C.  Ohio  and  Indiana 

In  usual  vigor 

Others .    .    . 

Total.    .    . 

D.  Mich.,  Wise.,  and  HI. 

In  usual  vigor 

Others .    .    . 

Total .    .    . 

E.  Coast  Slave  States 

In  usual  vigor 

Others .    .    . 

Total .    .    . 

F.  Kentucky  and  Tenn. 

In  usual  vigor 

Others .    .    . 

Total .    .    . 

Gi.  W.  of  Miss.  R.  —  Free 

In  usual  vigor 

Gj.  W.  of  Miss.  R.— SI. 

In  usual  vigor 

Others .    .    . 

Total .    .    . 

H.  Brit.  Prov.  excl.  Can. 

In  usual  vigor 

Others .    .    . 

Total .    .    . 

I.  Canada 

In  usual  vigor 

Others  .    .    . 

Total .    .    . 


I 


I 


1000 

211 

1211 

8177 

588 

3  765 

1443 

219 

1662 

945 

71 

1016 

815 

52 

867 

223 
44 

267 

10 

46 

5 

51 

36 

2 

88 

474 

46 

520 


4* 

til 


I  a 


.073 
.075 
.073 

.073 
.074 
.078 

.079 
.079 
.079 

.072 
.076 
.072 

.078 
.077 
.078 

.088 
.083 
.087 

.085 

.083 
.084 
.083 

.078 
.088 
.078 

.070 
.076 
.070 


tads 


.852 
.850 
.852 

.852 
.851 
.852 

.852 
.852 
.852 

.852 
.851 
.852 

.852 
.852 
.852 

.855 
.855 
.855 

.854 


.854     .284 


.851 
.854 

.853 
.848 
.853 

.853 
.849 
.853 


5* 


li 


.279 
.279 
.279 

.278 
.278 
.278 

.277 
.276 
.277 

.269 
.273 
.269 

.283 
.281 


.280 
.281 
.280 

.278 


.286 
.284 

.278 
.267 
.277 

.276 
.275 
.275 


Si 

u 


aoi 


.463 
.462 
.462 

.463 
.463 
.463 

.465 
.465 
.465 

.461 
.463 
.461 

.468 
.468 


.282   .468 


.461 
.464 
.461 

.461 

.469 
.468 
.469 

.458 


5 


.062 
.061 
.062 

.068 
.061 
.063 

.062 
.060 
.062 

.064 
.062 
.064 

.062 
.059 
.061 

.061 
.061 
.061 

.060 

.064 
.059 
.064 

.063 


.444  .060 


.457 

.461 
.459 
.461 


.063 

.064 
.062 
.064 


7i 

8a 

1 

4 

II  i 

.200 

.190 

.200 

.189 

.200 

.190 

.203 

.189 

.201 

.188 

.203 

.189 

.203 

.188 

.199 

.186 

.202 

.188 

.201 

.182 

.200 

.184 

.201 

.182 

.202 

.188 

.200 

.183 

.201 

.188 

.201 

.198 

.203 

.193 

.201 

.198 

.207 

.194 

.201 

.203 

.201 

.186 

.201 

.201 

.206 

.193 

.196 

.195 

.206 

.193 

.204 

.189 

.202 

.190 

.203 

.189 

8* 


o  ■ 

Is 


.243 
.241 
.243 

.245 
.242 
.244 

.242 
.237 
.241 

.241 
.245 
.241 

.236 
.231 
.235 

.289 
.232 
.239 

.244 

.234 

.234 

.245 

.245 

.244 
.286 
.244 
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TABLE    I.  — (CWtmiefi) 

I  FnpoTtumal  Dimentiona  <^  "WhiU  SsA3itn. 
[LatarSmn-) 


HUMtj 

• 

1! 

Ua     m 
tmofCbMt 

11 

1 

1 

s 
! 

131 

1 

tea 

1 
! 

lii 

A.  New  Englattd  Statea 

In  oaaal  Tigor 
OtlMTI  .     .     ■ 

Total     .    ■ 

B.  N.  T.,  S.  J., «  Fenn. 

In  ninal  Tigor 

Othcn  .    .    . 

Total    .    . 

C.  OMo  and  Indiana 

In  ninal  Tigor 

Otbm  .    .    . 

Total   .      . 

D.  BCch.,  WiM.,  and  Dl. 

In  oanal  Tigor 
Otben.    .    . 
Total     .    . 
B.  Coaat  Sim  State* 

In  oanal  Tigor 

Otlien  .    .    . 

Total     .    . 

V.  KantadLjandTtinn. 

In  nanal  Tigor 

Otbert  .    .    . 

Total     .    . 

0,.W.ofH>M.a-Free 

In  nanal  Tigor 

0^  W.ofMiM.R,-Sl. 

In  ninal  Tigor 

Otban  .    .    . 

Total     .    . 

H.  Brit  ProT.  eicl.  Can. 

In  nanal  Tigor 

Othen  .    .    . 

Total     .    . 

lC««d. 

In  nanal  Tigor 

Othen  .    .    . 

Total     .    . 

.ITT 
.176 
.177 

.1T» 
.IT6 
.179 

.ITS 
.178 
.ITB 

.1T4 
.1TB 
.1T4 

.IT* 

.IT* 

.17S 
.173 
.176 

.IT* 

.178 
.176 
.1T8 

.ITS 
.ITS 
.ITfl 

.ISO 
.ITS 
.180 

.H7 
.H6 

.M7 

.6BS 

.B4B 
.S53 

.556 
.544 
.554 

.BS6 
.644 
.565 

.641 

.642 
.641 

.SBS 

.561 
.662 

.666 

.688 
.519 
.686 

.564 
.687 
.658 

.666 
.666 
.666 

.60T 
.511 
.BOB 

.611 
.618 
.618 

.BIT 
.610 
.618 

.608 
.B09 

.606 

•BOT 
.608 
.60T 

.616 
.618 
.616 

.618 

.604 
.491 
.B08 

.519 
.498 
.51T 

.61* 
-BJO 
.614 

.488 
.461 
.468 

.488 
.466 
.468 

.478 
.467 
.473 

.468 
.461 
.468 

.468 
.460 
.468 

.477 
.473 
.476 

.468 

.461 
.441 
.460 

.46* 
.468 
.464 

.470 
.478 
.470 

.644 
.644 
.644 

.56S 

.6B0 
.561 

.651 
.548 

.540 

.541 
.548 
.647 

.64S 
.689 
.641 

.651 
.550 
.551 

.661 

.684 

.643 
.585 

.644 
.689 
.644 

.654 
.651 
.664 

.486 
.4U 
.4U 

.484 
.488 
.484 

.486 
.486 
.486 

.428 
.484 

■pa 

.486 

.486 

.486 

.487 
.441 
.438 

.480 

.480 
.488 
.484 

.485 

.436 
.484 

.488 
.486 
.438 

.683 

.618 
Ml 

.681 
.528 
.623 

.624 

.621 
.614 

.517 
.611 

.617 

.617 
.581 

.518 

.SU 
.527 
.615 

.617 

.618 
.621 
.619 

.621 
.606 
.521 

.611 
.638 

.621 

.206 
.Mtt 
.908 

.108 
.108 
.308 

.308 
.388 
.303 

.188 
.181 
.198 

.108 
.308 
.303 

.196 
.201 
.199 

.198 

.308 
.304 
.303 

.308 
.198 
.106 

.103 
.107 
.108 

.160 
.148 
.160 

.150 
.148 
.150 

.148 
.148 
.149 

.149 
.148 
.148 

.149 
.148 
.149. 

.160 
.148 
.160 

.147 

.149 
.148 
.149 

.160 
.168 
.160 

.161 
.148 
.161 
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TABLE    L  — (Cbntfnuei.) 
Mean  Proportional  JHrnennons  of  White  Soldiere. 

{Later  Seria,) 


• 

4* 

6 

5* 

6 

7 

7* 

8a 

» 

llAttTlty 

Number  of 
Men 

lia 

^aH 

III 

Height  to 
Knee 

£| 

h 

Girth  of 
Neck 

'it 

! 

Cxi  k 

Breadth  of 
Shooklen 

Ji.  England 

In  Of  nal  rigor 

261 

.074 

.850 

.276 

.459 

.064 

.207 

.193 

.246 

Others   .    .    . 

45 

.072 

.848 

.276 

.461 

.062 

.201 

.191 

.250 

Total .    .    . 

806 

.078 

.850 

.276 

.459 

.064 

.206 

.193 

.246 

Jf.  Wales  &  L  of  Bian 

In  usual  rigor 

18 

.082 

.849 

.278 

.457 

.068 

.205 

.186 

.246 

Others    .    .    . 

2 

.077 

.846 

.284 

.458 

.059 

.212 

.216 

- 

Total .    .    . 

20 

.081 

.849 

.278 

.457 

.062 

.206 

.190 

.246 

K.  Scotland 

In  usaal  rigor 

70 

.073 

.858 

.275 

.460 

.068 

.204 

.187 

.246 

Others    .    .    . 

11 

.077 

.850 

.274 

.468 

.061 

.199 

.184 

.241 

Total .    .    . 

81 

.074 

.852 

.275 

.461 

.068 

.208 

.186 

.246 

L.  Ireland 

In  usnal  rigor 

648 

.076 

.851 

.278 

.461 

.064 

.206 

.196 

.248 

Others   .    .    . 

179 

.076 

.849 

.279 

.460 

.062 

.204 

.192 

.241 

Total .    .    . 

827 

.076 

.851 

.278 

.460 

.068 

.206 

.195 

.248 

M.  France,  etc. 

In  nsnal  rigor 

84 

.076 

.850 

.277 

.459 

.065 

.211 

.196 

.255 

Others    .    .    . 

16 

.076 

.849 

.276 

.459 

.068 

.208 

.199 

.245 

Total. 

100 

.076 

.849 

.277 

.459 

.064 

.210 

.197 

.255 

N.  Qennanj 

In  nsual  rigor 

462 

.076 

.852 

.280 

.464 

.065 

.209 

.196 

.251 

Others   .    .    . 

100 

.074 

.849 

.280 

.462 

.068 

.207 

.194 

.236 

Total .    .    . 

562 

.075 

.852 

.280 

.464 

.064 

.209 

.195 

.250 

0.  Scandinaria 

In  nsnal  rigor 

28 

.075 

.855 

.280 

.465 

.064 

.207 

.193 

.244 

Others    .    .    . 

6 

.079 

.850 

.281 

.462 

.060 

.204 

.193 

— 

Total .    .    . 

84 

.076 

.854 

.280 

.464 

.064 

.206 

.193 

.244 

P.  Spain,  Portugal,  etc. 

In  nsual  rigor 

6 

.086 

.854 

.276 

.454 

.064 

.211 

.200 

— 

Others   .    .    . 

1 

.083 

.858 

.272 

.462 

.067 

.203 

— 

.282 

Total .    .    . 

7 

.086 

.854 

.276 

.455 

.065 

.210 

.200 

.232 

Q.  Miscellaneous 

In  nsual  rigor 

25 

.077 

.858 

.280 

.459 

.068 

.207 

.192 

.249 

Others   .    .    . 

7 

.086 

.859 

.279 

.461 

.059 

.198 

.201 

.227 

Total.    .    . 

82 

.079 

.854 

.279 

.460 

.062 

.205 

.194 

.246 

All  Natirities 

In  nsual  rigor 

9  271 

.0748 

.8521 

.2770 

.4627 

.0681 

.2031 

.1894 

.2440 

Others   .    .    . 

1605 

.0758 

.8507 

.2777 

.4628 

.0612 

.2014 

.1890 

.2406 

Total .    .    . 

10  876 

.0749 

.8519 

.2771 

.4626 

.0628 

.2028 

.1893 

.2485 
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TABLE    I.  — (Ccmrtnuei.) 
Mean  PropoHional  Dimensiom  of  White  Soldier$. 

{Later  Seriei.) 


9 

10a 

10» 

11 

11* 

li« 

m 

lie 

ate 

NattTlty 

ll 

Ctreamfcrrooe 

OfClM«( 

3 

L 

Oft 

&z 

.472 

is. 

.665 

1 

>5 

ill 

.522 

a 

1 

1 

A 

.658 

III 

.618 

Ji.  England 

In  usual  viffor . 

.179 

.488 

.202 

.162 

Others    .     .    . 

.177 

.563 

.519 

.470 

.647 

.482 

.520 

.201 

.148 

Total  .    .    . 

.179 

.567 

.618 

.472 

.554 

.482 

.622 

.202 

.162 

J2.  Wales  &  I.  of  Man 
In  usual  viiror . 

.177 

.646 

.508 

.466 

.548 

.486 

.525 

.207 

.149 

Others    .    .    . 

.181 

.569 

.543 

.498 

.672 

.429 

.522 

.197 

.161 

Total  .    .    . 

.177 

.548 

.512 

.469 

.650 

.435 

.626 

.206 

.149 

K.  Scotland 

In  usual  vigor  . 

.176 

.662 

.519 

.468 

.649 

.432 

.620 

.202 

.161 

Others    .    .    . 

.171 

.544 

.512 

.465 

.545 

.486 

.622 

.206 

.148 

Total  .     .    . 

.175 

.660 

.518 

.467 

.648 

.488 

.620 

.202 

.150 

L.  Ireland 

In  usual  Tigor  . 

.181 

.563 

.529 

.475 

.654 

.436 

.628 

.202 

.149 

Others    .    .    . 

.177 

.556 

.624 

.473 

.560 

.435 

.522 

.201 

.148 

Total  .     .    . 

.180 

.562 

.628 

.476 

.653 

.436 

.528 

.202 

.149 

M.  France,  etc 

In  usual  vigor . 

.183 

.562 

.623 

.480 

.563 

.433 

.624 

.202 

.154 

Others    .     .    . 

.179 

.556 

.520 

.481 

.563 

.433 

.521 

.197 

.153 

Total  .     .     . 

.182 

.561 

.523 

.480 

.563 

.438 

.523 

.202 

.153, 

N.  Germany 

In  usual  vigor . 

.181 

.568 

.524 

.478 

.558 

.438 

.526 

.204 

.152 

Others     .     .     . 

.179 

.557 

.525 

.476 

.656 

.439 

.526 

.206 

.151 

Total  .    .    . 

.181 

.561 

.525 

.478 

.557 

.438 

.526 

.206 

.152 

0.  Scandinavia 

In  usual  vigor  . 

.176 

.565 

.520 

.476 

.555 

.441 

.628 

.205 

.151 

Others    .    .    . 

.184 

.576 

.534 

.489 

.560 

.441 

.531 

.204 

.151 

Total  .    .    . 

.177 

.567 

.522 

.479 

.556 

.441 

.529 

.205 

.151 

P.  Spain,  etc 

In  usual  vigor  . 

.174 

.638 

.503 

.470 

.662 

.437 

.530 

.207 

.168 

Others    .    .    . 

.175 

.563 

.535 

.491 

.562 

.408 

.512 

.189 

.146 

Total  .    .    . 

.174 

.541 

.508 

.478 

.654 

.488 

.527 

.204 

.162 

Q.  Miscellaneous 

In  usual  vigor . 

.180 

.654 

.612 

.471 

.649 

.482 

.517 

.201 

.161 

Others    .    .    . 

.176 

.517 

.494 

.444 

.636 

.482 

.620 

.197 

.151 

Total  .    .    . 

.179 

.546 

.508 

.465 

.546 

.482 

.518 

.200 

.161 

All  Nativities 

In  nsnal  vigor . 

.1777 

.6539 

.6134 

.4687 

.5504 

.4839 

.6218 

.2025 

.1500 

Others    .    .    . 

.1757 

.5485 

.6153 

.4673 

.5476 

.4866 

.6220 

.2026 

.1487 

Total  .    .    . 

.1776 

.5631 

.6187 

.4686 

.6500 

.4841 

.6218 

.2026 

.1498 

MO 
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TABLE    n. 
Mean  Proportional  Dimeniians  of  White  Soldiere. 

{EaHur  Serm,) 


Vatinij 


New  EngUmd. 


New  York. 


In  usual  vigor 

Others  .    .    . 

Total     .    . 

In  nsQal  Yigor 
Others  .    .    . 
Total     .    . 

N.  Jersej,  Fenn.  In  nsnal  jigor 

Others  .    .    . 
Total     .    . 


Western  Stotes. 


SUre  States. 


Canada. 


Eng.  &Scot 


Irdmd. 


Qennanj. 


Mlscellaneona. 


An  Natbitiee. 


In  nsnal  Tigor 

Others  .    .    . 

Total     .    . 

In  nsnal  Tigor 

Others  .    .    . 

Total     .    . 

In  nsnal  Tigor 

Others  .    .    . 

Total     .    . 

In  nsnal  Tigor 

Others  .    .    . 

Total     .    . 

In  nsnal  Tigor 
Others  .    . 
Total     . 

In  nsnal  Tigor 
Others  .    . 
Total     . 

In  nsnal  Tigor 
Others  .    . 
Total     . 

In  nsnal  Tigor 
Oters  .    . 
Total    . 


I 


688 
856 
948 

1606 

650 

2066 

888 

868 

1196 

298 
186 

478 

1660 

874 

2  024 

184 

61 

185 

145 

71 

216 

846 
122 
467 

179 

77 

266 


20 
88 

5  786 
2168 
7904 


850 
864 
862 

851 
852 
851 

852 
852 
852 

868 
856 
864 

868 
858 
868 

860 
858 
851 

849 
848 
849 

860 
851 
860 

860 
868 
861 

848 
862 
849 

8618 
8627 
8617 


a 


.461 
.460 
.461 

.468 
.469 
.462 

.469 
.469 
.459 

.469 
.461 
.460 

.478 
.474 
.478 

.462 
.468 
.462 

.463 
.457 
.461 

.462 
.458 
.461 

.468 
.461 
.462 

.462 
.461 
.462 

.4649 
.4619 
.4641 


8 


.060 
.060 
.060 

.061 
.060 
.060 

.060 
.060 
.060 

.060 
.059 
.060 

.060 
.060 
.060 

.061 
.061 
.061 

061 
.061 
.061 

.061 
.061 
.061 

.062 
.061 
.062 

.062 
.061 
.062 

.0606 
.0699 
.0604 


il 


.241 
.242 
.241 

.244 
.246 
.246 

.244 
.245 
.244 

.248 
.241 
.248 

.241 
.288 
.240 

.244 
.246 
.245 

.244 
.244 
.244 

.246 
.246 
.246 

.246 
.245 
.246 

.249 
.244 
.248 

.2481 
.2488 
.2482 
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TABLE    n.  — (Om^nuei.) 
Mean  Proportional  IHmenmns  qf  WhiU  SolXeri. 

(EarUer  Senet.) 


VAtttUy 


New  England.    In  osual  vigor 

Others    .    . 


Total 


New  York. 


In  nsnal  vigor 
Others    .    . 
Total  .    . 


N.  Jersey,  Penn.  In  usual  rigor 

Others    .    . 
Total  .    .    , 


Western  States.  In  usual  vigor 

Others    .    . 


Total 


Slave  States. 


In  usual  vigor 
Others    .    . 
Total  .    . 


Canada. 


Eng.  &  Scot 


Ireland. 


Qermany. 


In  usual  vigor 
Others    .    . 
Total  .    . 


In  usual  vigor . 

Others    .    .    . 

Total  .    .    . 


In  usual  vigor 

Others    .    .    , 

Total  .    .    . 


In  usual  vigor 
Others    .    . 
Total  .    . 


Miscellaneous.    In  usual  vigor . 

Others    .    . 
Total  .    .    . 

All  Nativities.      In  usual  vigor . 

Others    .    .    . 
Total  .    .    . 


t 
J 


II 


.192 
.195 
.193 

.195 
.198 
.194 

.194 
.197 
.195 

.198 
.195 
.194 

.197 
.196 
.197 

.194 
.196 
.195 

.196 
.196 
.196 

.196 
.189 
.194 

.197 
.196 
.197 

.199 
.197 
.198 

.1952 
.1948 
.1951 


10 


.526 
.524 
.525 

.527 
.524 
.526 

.580 
.526 
.529 

.526 
.520 
.524 

.516 
.507 
.514 

.530 
.528 
.580 

.588 
.525 
.580 

.542 
.587 
.541 

.587 
.526 
.584 

.588 
.517 
.588 

.5257 
.5220 
.5247 


11 


!>5 


.478 
.482 
.479 

.482 
.484 
.482 

.479 

.485 
.481 

.476 
.481 
.478 

.465 
.458 
.464 

481 
.481 
.481 

.481 
.476 
.479 

.488 
.484 
.488 

.485 
.479 
.488 

.488 
.474 
.481 

.4760 
.4785 
.4767 


18 


ft 


.436 
.429 
.488 

.489 
.435 
.488 

.445 

.428 
.440 

.439 
.480 
.436 

.426 
.424 
.426 

.487 
.488 
.436 

.425 
.427 
.426 

.488 
.487 
.488 

.486 
.486 
.486 

.484 
.424 

.482 

.4851 
.4804 
.4889 
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8.  Sailors, 

In  Table  III.  the  mean  proportional  dimensions  are  given  for 
Bailors  and  marines,  arranged  as  in  the  corresponding  table  of  the 
last  chapter. 

The  dimension  4^  is  seen  to  be  relatively  larger  than  for  soldiers, 
thus  confirming  the  corresponding  infei*ence  deduced  from  the 
actual  dimensions.  Notwithstanding  the  inferior  length  of  bodj, 
which  would  diminish  the  interval  in  question  bj  .017,  this  interval 
is  greater  by  .012,  making  a  difference  of  .029  to  be  accounted 
for.  About  one  third  of  this  difference  is  referable  to  the  superior 
length  from  knee  to  perinsBum,  and  since  the  arms  are  only  shorter 
by  .002,  the  remainder  of  the  difference  must  be  accounted  for  by 
a  less  slope  of  the  shoulders  in  the  sailors. 

The  greater  length  of  thigh  will  become  manifest  upon  compar- 
ison of  the  annexed  table  with  the  similar  one  given  for  soldiers  in 
the  last  section.  The  table  includes  all  the  nativity-groups  which 
comprise  more  than  80  men.  It  should  be  repeated  that  all  these 
sailors  were  measured  while  naked,  excepting  the  group  of  85  who 
are  separately  classed,  and  who  were  mostly  measured  by  Dr.  Eis- 
ner, while  the  marines  were  examined  by  Dr.  Wells,  who  made  but 
few  measurements  of  any  other  class,  in  consequence  of  the  brevity 
of  his  connection  with  our  work.  The  results  for  the  marines  ac- 
cord closely  with  those  for  white  soldiers. 


Natfrikj 


No.  of  Mm 

Hdfflit  to 

Knee  to 
PeritMBom 

lUtio 

129 

0.278 

0.194 

1.43 

155 

.283 

.196 

1.44 

66 

.279 

.194 

1.44 

102 

.279 

.192 

1.45 

835 

.280 

.195 

1.43 

62 

.282 

.196 

1.44 

82 

0.277 

0.198 

1.40 

1061 

0.2802 

0.1948 

1.438 

85 

.275 

.181 

1.52 

68 

0.275 

0.183 

1.51 

New  England  States 

New  York,  New  Jersey,  and  Penn. 

British  Frovinoes 

England 

Ireland 

Gennany 

Scandinavia 

Total  Sailors  naked  .    .    .    . 

Sailors  dothed 

Marines 


These  mean  relative  dimensions  corroborate  the  inferences  drawn 
from  the  actual  ones,  with  regard  to  the  greater  size  of  the  neck, 
and  the  smaller  girth  of  chest,  waist,  and  hips. 

The  mean  distance  from  perinsBum  to  the  prominent  bone  of  the 
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pubes  being  0.0287,  we  have  the  mean  height  to  the  symphysis 
0.5037,  or  very  slightly  more  than  half  the  total  height,  while  for 
the  soldiers  it  was  found  decidedly  less  than  half  the  stature. 

For  the  distance  between  nipples,  the  mean  value  from  758 
sailors  was  0.1258,  being  also  greater  than  for  the  soldiers  by 
nearly  four  per  centum. 

The  arm-measures  give  us,  as  the  average  distance  from  the 
middle  of  the  breast  to  the  tip  of  the  middle  finger,  0.5143,  a  value 
somewhat  less  than  that  found  for  the  soldiers  ;  and  the  proportion 
between  the  different  members  as  follows :  — 


NftttTlty 


New  England  States  . 
N.  T.,  N.  J.,  and  Penn. 
British  Provinces     .    . 

England 

Ireland 

Qermanj 

Scandinavia   .    .    .    . 

Total  Sailors  naked  . 
Sailors  clothed  .  . 
Marines 


No.  of 
Mm 

toKlbow 

nbowto 

noger-tip 

Batloof 

Lowtr  to 

XJppMrArm 

129 

0.200 

0.284 

1.17 

155 

.199 

.281 

1.16 

66 

.199 

.238 

1.17 

102 

.199 

.282 

1.17 

885 

.198 

.282 

1.17 

62 

.208 

.281 

1.14 

82 

0.202 

0.288 

1.18 

1061 

0.1995 

0.2828 

1.17 

85 

.205 

.286 

1.15 

68 

0.198 

0.282 

1.17 

Batloof 
Lag  to 


1.09 
1.11 
1.09 
1.09 
1.11 
1.10 
1.08 


1.10 
1.08 
1.07 


The  ratio  between  the  two  parts  of  the  arm  is  here  modified, 
unlike  that  between  the  two  parts  of  the  leg,  by  the  relative  elon- 
gation of  the  lower  portion.  But  the  excess  of  relative  length  in 
the  leg  is  very  marked,  while  the  arm  is  relatively  shorter. 

Finally,  the  relative  length  of  foot  is  seen  to  be  about  two  per 
cent,  greater  than  in  the  case  of  the  soldiers. 


Hi 
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TABLE    m. 
Mean  Prajxnrtional  Dimemions  of  Sailors. 


NftttTUgr 


A.  New  Bag.  States 

B.  N.  Y.,  N.  J..  Pa. 

C.  Ohio  and  Indiana 

D.  liidL,  Wise.,  lU. 

E.  Coast  SI.  States 
F,Q.  Others.  States 
H.  Br.  Pr.  excl.  Can. 
L    Canada     .    . 
Ji.  England   .    . 
Js.  Wales,  L  of  Man 
K.  Scotland  .    . 
L.   Ireland     .    . 
M.  France,  etc  . 
N.  Germany  •    . 
O.  Scandinaria  . 
P.  Spain,  etc  .    . 
Q.  MisodlaneooB 

Total  with't  clothes 
Sailors  part  clothed 
Biarines  **        ** 


4* 

6 

5» 

1 

Ill 

If 

BM 

129 

.084 

.847 

.278 

165 

.091 

.849 

.288 

2 

.088 

.848 

.272 

6 

.089 

.850 

.290 

19 

.086 

.847 

.285 

2 

.090 

.852 

.271 

50 

.087 

.848 

.280 

16 

.082 

.845 

.277 

102 

.085 

.846 

.279 

6 

.077 

.844 

.284 

27 

.085 

.847 

.277 

885 

.091 

.847 

.280 

20 

.079 

.850 

.280 

62 

.091 

.849 

.282 

82 

.079 

.847 

.277 

18 

.078 

.845 

.284 

80 

.079 

.845 

.282 

1061 

.0878 

.8472 

.2802 

85 

.0798 

.8484 

.2758 

68 

.1029 

.8510 

.2750 

If 


.472 
.479 
.467 
.480 
.474 
.457 
.475 
.467 
.471 
.488 
.467 
.476 
.478 
.478 
.475 
.477 
.476 

.4750 
.4568 
.4576 


7 

7* 

a 

II 

1 

.062 

.210 

.066 

.208 

.065 

.209 

.065 

.206 

.065 

.207 

.057 

.200 

.066 

.212 

.064 

.211 

.066 

.215 

.072 

.218 

.066 

.217 

.077 

.212 

064 

.217 

.067 

.211 

.066 

.215 

.066 

.216 

.068 

.221 

.0657 

.2122 

.0611 

.2186 

.0649 

.2095 

.191 
.192 
.174 
.188 
.185 
.186 
.200 
.195 
.199 

.198 
.199 
.197 
.198 
.198 
.200 
.196 

.1960 
.1890 


8ft 


.241 
.242 
.256 
.288 
.246 

.246 
.246 
.249 
.265 
.264 
.247 
.260 
.248 
.252 
.262 
.258 

.2470 

.2816 


4.  Students. 

Discussion  of  the  mean  proportions  deduced  from  the  Student- 
measures  shows  that  the  relative  length  of  the  body  is  smaller  than 
for  soldiers,  by  nearly  .006  of  the  stature,  and  the  height  to  the 
knee  greater  by  nearly  the  same  amount.  The  length  of  head  and 
neck  appears  the  same,  and  the  length  of  thigh  scarcely  different. 
The  lower  arm  (with  the  hand)  is  decidedly  shorter,  and  the 
humerus  slightly  so. 
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TABLE    in.  — (Cim^miiecf.) 
Mean  Proportional  Dimennans  of  SaUari. 


HatiTlty 


A.  New  England  Sutes 

B.  N.  Y.,  N.  J.,  and  Pa. 

C.  Ohio  and  Indiana  . 

D.  Mich.,  Wise.,  &  lU. 
£.  Coast  Slave  States 
F,  G.  Other  SI.  States 
H.  Brit  Pr.  excl.  Can 
L  Canada     .    .    . 
<n.  England  .    .    . 
Js.  Wales,  Isle  of  Man 
K.  Scotland  .    .    . 
L.  Ireland     .    .    . 
M.  France,  etc. .    . 
N.  Germany .    .    . 
O.  Scandinavia .    . 
P.  Spain,  etc    .    . 
Q.  Miscellaneous   . 


Total  without  clothes 
Sailors  partly  clothed 
Biarines    "  " 


9 


e 

II 


.169 
.177 
.174 
.183 
.176 
.166 
.174 
.171 
.176 
.188 
.178 
.177 
.172 
.182 
.178 
.178 
.179 

.1761 
.1662 

.1748 


10a       lOfr 

Circumf.  of 
Chest 


Si 


.584 
.636 
.648 
.632 
.639 
.648 
.660 
.661 
.660 
.669 
.676 
.660 
.667 
.661 
.666 
.666 
.667 


n 


.606 
.608 
.604 
.602 
.608 
.637 
.620 
.623 
.618 
.623 
.644 
.618 
.628 
.618 
.634 
.628 
.624 


6481  .6167 
6576  .6361 


6476 


.6186 


11 


.454 
.462 
.469 
.440 
.466 
.470 
.464 
.466 
.466 
.466 
.473 
.463 
.476 
.460 
.476 
.464 
.465 

.4617 
.4782 
.4584 


11* 


I 


a. 
S 


o 


.525 
.523 
.536 
.528 
.624 
.522 
.631 
.534 
.538 
.526 
.587 
.527 
.583 
.637 
.641 
.631 
.632 

.6295 
.6416 
.5496 


12a 


.484 
.430 
.427 
.439 
.486 
.427 
.482 
.432 
.431 
.488 
.488 
.480 
.438 
.484 
.440 
.481 
.485 

.4828 
.4414 
.4296 


125 

h 

Sis 


.518 
.510 
.508 
.617 
.616 
.628 
.614 
.517 
.518 
.510 
.614 
.511 
.521 
.518 
.519 
.522 
.517 

.5129 
.5317 
.5249 


lie 


.200 
.199 
.208 
.200 
.202 
.197 
.198 
.202 
.199 
.202 
.199 
.198 
.201 
.203 


.199 
.196 

.1996 
.2051 
.1984 


86a 


I 


.151 
.158 
.147 
.154 
.168 
.155 
.151 
.151 
.154 
.165 
.154 
.158 
.155 
.156 
.155 
.154 
.154 

.1581 
.1584 
.1509 


The  shoulders  are  very  slightlj  broader ;  the  plaj  of  chest  too 
is  greater,  but  this  may  perhaps  arise  from  the  superior  and  better 
directed  effort  to  inflate  and  collapse  the  lungs,  which  might  be 
expected  from  a  more  highly  educated  class. 

All  other  measures  of  breadth  and  girth  are  smaller.  The  neck 
is  narrower  by  6  per  cent.,  and  less  in  girth  by  4  per  cent. ;  the 
pelvis  narrower  by  7^  per  cent. ;  the  waist  and  hips  smaller.     The 
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mean  age  of  the  students  examined  was,  however,  less  than  that  of 
the  soldiers.  Few  of  either  class  were  below  19  years  of  age,  but 
while  few  of  the  students  had  passed  the  age  of  25,  many  of  the 
soldiers  measured  were  above  the  age  of  30  years ;  so  tliat  a  fuller 
development  in  breadth  was  to  be  expected.  The  average  weight^ 
of  the  soldiers  was  144.8  lbs.,  that  of  the  students  on  the  other 
hand  but  139.7. 

The  mean  values  of  the  relative  dimensions  for  the  several  groups 
of  students,  and  their  aggregate,  are  presented  in  the  following 
table :  — 

TABLE    IV. 

Mean  Proportional  Dimensions 
of  Harvard  and    Yale   Students. 


a. 

4* 

6 

6^ 

6 

7 

n 

8a 

ClMf 

1 

1 

ill 

H 

st 

^  li 

III 

l! 

1 

hi 

£ 

S3£ 

S(5S 

£m 

b£ 

m» 

§ 

m^t 

Hairard,  Senion    . 

69 

.090 

.847 

.281 

.466 

.069 

.198 

.180 

JanioTB    . 

61 

.088 

.846 

.287 

.469 

.068 

.194 

.196 

Scientific 

4 

.097 

.866 

.294 

.476 

.067 

.188 

.186 

Total     .... 

124 

.0898 

.8472 

.2840 

.4679 

.0684 

.1933 

.1864 

Tale,        SenioTB    . 

92 

.099 

.862 

.282 

.468 

.069 

.196 

.194 

Juniors    . 

63 

.100 

.860 

.280 

.469 

.061 

.197 

.199 

Scientific 

12 

.101 

.866 

.279 

-.474 

.060 

.193 

.203 

Total     .... 

167 

.0996 

.8661 

.2813 

.4688 

.0696 

.1963 

.1966 

Aggregate .    .    . 

291 

.0961 

.8618 

.2826 

.4684 

.0691 

.1960 

.1922 

^  These  yaliiea  indnde  about  8.2  Ibe.  of  dothing. 
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TABLE    lY.  —  CContinuedO 

Mean  Proportional  Dimensions 
of  Harvard  and  Tale  Students. 


CUM 


Harvard,  Seniors 
Juniors 
Scientific 
Total .     .     . 


Tale, 


Seniors 
Juniors 
Scientific 


Total 


Aggregate 


II 


.263 
.168 
.164 
.1649 


.163 
.166 
.161 
.1638 


.1643 


10a         106 
CIre.  of  Chart 


It 


.535 
.540 
.516 
.5363 

.547 
.543 
.541 
.5452 

.5414 


cJS 


.491 
.498 
.473 
.4930 

.500 
.497 
.497 
.4989 

.4964 


11 


8 


.453 
.450 
.427 
.4511 

.466 
.466 
.448 
.4648 

.4589 


11* 


.519 
.580 
.498 
.5228 

.545 
.560 
.564 
.5477 

.5871 


12a 


.427 
.426 
.422 
.4263 

.425 
.428 
.424 
.4260 

.4261 


rat 


^1 


I 


.512 
.518 
.608 
.5121 

.518 
.514 
.511 
.5136 

.5129 


.200 
.198 


86a 


.147 
.149 


.196  !.144 
.1993  .14761 

.199  .146 
.208  .146 
206  .146 
.2029  .1454 

.2014  .1464 


6.  Colored  Troops. 

The  characteristic  differences  between  the  colored  troops  and  the 
whites,  as  manifested  by  the  computation  of  their  proportional  di- 
mensions, differ  little  from  those  previouslj  deduced  by  the  study 
of  the  means  from  actual  measurements.  But  the  range  of  varia- 
tion is  so  much  restricted,  that  their  characteristic  nature  becomes 
more  evident,  and  the  inferences  to  be  drawn  from  them  become 
more  trustworthy. 

Regarding  these  differences  little  need  be  added  to  the  comments 
in  the  last  chapter,  which  may  not  readily  be  gathered  from  the 
Tables  Y.  and  YI.,  where  are  presented  the  relative  dimensions  of 
the  fbll  blacks,  and  the  men  of  mixed  races,  respectively. 

The  distance  from  finger-tip  to  knee-pan  (dimension  4^)  shows 
probably  the  greatest  diversity  ;  the  mean  values  being  for  the  full 
blacks  less  than  three  fiflhs,  and  for  the  mixed  races  only  five 
sixths,  as  large  as  for  white  soldiers.  This  is  due  to  the  greater 
length  of  the  arms,  and  less  length  of  body.    We  have,  namely :  — 
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Gka 

Tlll(•1^ttp  to 
Wimpan 

Lngthof 
Bodj 

LngCfaor 
Am 

FoUBlackf 

0.04S7 

0.8698 

0.4616 

MizedBaoet 

0.062S 

0.8785 

0.4669 

White  Soldien 

0.0749 

0.8898 

0.4841 

UpcChc 


0.1967 
0.1916 
0.1866 


The  length  of  the  legs  is  greater  than  in  white  soldiers  by  two 
hundredths  of  the  entire  stature  ;  and  the  mean  value  for  men  of 
mixed  race  is  almost  as  large  as  that  for  the  full  blacks.  The  ex- 
cess appears  to  be  divided  nearly  equally  between  the  thigh  and 
the  part  below  the  knee,  being  however  a  little  greater  in  the 
latter. 

The  length  of  head  and  neck  is  decidedly  less.  This  dimension, 
of  which  the  mean  value  was  0.1481  for  white  soldiers,  is  found  to 
average  .1455  in  the  blacks,  and  .1488  in  the  mixed  races.  Those 
who  were  naked  when  measured  give  a  mean  value  most  nearly 
approaching  that  of  the  whites.  About  three  fourths  of  this  class 
were  natives  of  the  Southeastern  States,  and  were  measured  by 
Major  Wales. 

The  arms  are  longer  than  in  whites,  both  above  and  below  the 
elbow,  very  much  so  in  the  forearm.  Thus  we  find  as  mean 
values  — 


FnU  Blacks 


White  Soldien 


ifodtelliiMto 
nngar-tip 


0.6408 

.6406 

0.6218 


AntMnlon  to 
bow 


0.8101 

.2096 

0.2026 


EnMwtofln- 
gwr-dp 


0.2416 

.2474 

0.2816 


The  average  ratios  between  the  two  parts  of  the  arm,  the  two 
parts  of  the  leg,  and  the  whole  arm  and  leg  are  — 


FnllBlacki    . 
Mixed  Baoet 
White  Boldien 


Lowor  Annuid 
Huid  toUn^AnD 


1.16 
1.18 
1.14 


Hdfbt  below 
KnoetoTbigh 


1.48 
1.62 
1.49 


L^fftoAxn 

1.07 
1.06 
1.07 


Comparing  the  black  with  the  white  soldiers,  we  find  the  mean 
circumference  of  waist  and  breadth  of  pelvis  to  be  decidedly  smaller, 
and  these  dimensions  in  the  men  of  mixed  race  to  be  generaUy  in- 
termediate between  the  two. 
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The  distance  between  the  nipples  is  about  the  same  as  in  white 
soldiers,  the  mean  of  our  measurements  giving — 


ClMf 


Fall  Blacks  . 
Mixed  Baces 
White  Soldiers 


In  UfiMl  Tifor 


0.1214 

.1197 

0.1212 


Not  laTlcor 


0.1212 

.1204 

0.1207 


IMil 


0.1218 

.1108 

0.1211 


Finally  the  foot  is  longer  by  about  7  per  cent,  for  the  ftdl  blacks, 
and  about  5^  per  cent,  for  the  mulattoes. 

The  detailed  means  are  given  in  Tables  V.  and  VI.,  arranged  in 
the  same  manner  as  the  actual  mean  dimensions  in  the  preceding 
chapter. 
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TABLE    V. 

Mean  Proportional  Dimennons 
of  Full  Blacks. 


4* 

6 

5* 

6 

7 

7* 

8a 

6fr 

ClMf 

1 

1 

li 

a 

l! 

COM 

2  i 

■eg 

H 

ll 

OS 

4 

111 

II 

Naked  ~  Freo  States  . 

128 

.047 

.848 

.279 

.488 

.068 

.212 

.228 

.246 

Slave  States 

654 

.040 

.852 

.281 

.488 

.068 

.211 

.229 

.242 

All     .    .    . 

677 

.041 

.851 

.280 

.488 

.068 

.211 

.228 

.245 

Half  Naked 

Free  States. 

2 

.046 

.857 

.298 

.467 

.065 

.206 

.226 

— 

Slave  States 

145 

.088 

.860 

.297 

.468 

.065 

.209 

.215 

- 

All     ... 

147 

.088 

.860 

.297 

.468 

.065 

.209 

.215 

- 

aothed 

Free  States. 

101 

.058 

.856 

.291 

.484 

.064 

.210 

.202 

.245 

Slave  States 

1095 

.045 

.856 

.293 

.485 

.064 

.210 

.204 

.247 

All     ... 

1196 

.046 

.856 

.298 

.485 

.064 

.210 

.204 

.246 

In  nsaal  vigor 

Free  States  . 

194 

.051 

.851 

.285 

.487 

.064 

.212 

.218 

.246 

Slave  States 

1598 

.043 

.855 

.290 

.485 

.064 

.210 

.211 

.246 

All     ... 

1792 

.044 

.854 

.289 

.485 

.064 

.210 

.211 

.246 

Not  in  usual  vigor 

Free  States . 

82 

.048 

.851 

.281 

.488 

.062 

.209 

.228 

.240 

Slave  States 

196 

.040 

.855 

.290 

.484 

.068 

.210 

.228 

- 

All     ... 

228 

.040 

.855 

.288 

.488 

.068 

.210 

.224 

.240 

Total  bom  in 

Free  States . 

226 

.0497 

.8518 

.2847 

.4865 

.0684 

.2114 

.2152 

.2454 

Slave  States 

1794 

.0429 

.8549 

.2896 

.4845 

.0686 

.2108 

.2127 

.2461 

Grand  Total  .    .    . 

2  020 

0487 

.8545 

.2890 

.4847 

.0686 

.2104 

.2180 

.2458 
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TABLE    y.-' (Continued.') 

Mean  Proportional  Dimensions 
of  Full  Blacks. 


OkM 


Naked  —  Free  States 
Slave  States 
AU     .    . 

Half  Naked 

Free  States 
Slave  States 
AU     .    . 

Clothed 

Free  States 
Slave  States 
All     .    . 

In  usual  vigor 

FreeStetes 
Slave  States 
All     .    . 

Not  in  nsnal  vigor 

Free  States 
Slave  States 
AU     .    . 

Total  bom  in 

Free  States 
Slave  States 

Grand  Total  .    .    . 


9 


60 
67 
68 

62 
66 
65 

71 
70 
70 

66 
66 
66 

62 
64 
64 

652 
665 


.1664 


10a 

lOfr 

Ciieiimf.  of 
ChMt 

^1 

.547 

.517 

.552 

.530 

.561 

.528 

.672 

.643 

.553 

.530 

.553 

.530 

.633 

.507 

.538 

.611 

.537 

.611 

.540 

.513 

.643 

.518 

.542 

.517 

.649 

.517 

.547 

.522 

.648 

.521 

.5412 

.5132 

.6433 

.5184 

.5431 

.5179 

u 


.452 
.449 
.460 

446 
.458 
.458 

.462 
.462 
.462 

.457 

.458 

458 

.465 
.456 
.456 


11* 


.630 
.525 
.526 

.553 
.663 
.568 

.545 
.539 
.589 

.587 
.587 
.687 

.537 
.536 
.686 


.4569;. 6370 
.4580  .5365 


.4579  .5866 


lis 

I 

t 
5 


.446 
.444 
.444 

.434 
.446 
.446 

.450 
.457 
.457 

.447 
.452 
.452 

.446 
.461 
.451 

.4471 
.4521 

.4516 


126 


1^ 

111 

sis 


.589 
.540 
.540 

.547 
.653 
.652 

.532 
.541 
.540 

.635 
.541 
.540 

.540 
.544 
.644 

.5356 
.5414 

.5408 


12e 


S 
I 

n 


.199 
.197 
.198 

.209 
.219 
.219 

.212 
.217 
.217 

.204 
.211 
.210 

.204 
.209 
.208 

.2044 
.2109 

.2101 


86a 


.168 
.161 
.161 

.161 

162 

.162 

.169 
.160 
.160 

.158 
.160 
.160 

.159 
.161 
.161 

.16861 
.1608 

.1601 
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TABLE   VL 

Mean  PropartiatMl  DimefMWM 
of  Mulattoes. 


• 

4* 

6 

H 

6 

7 

7* 

6a 

» 

Okua 

1 

1 

96 

Si 

at 

a 

-! 

^ 
€ 

^ 

ill 

thof 
den 

h 

.846 

11 

.278 

.487 

II 

.062 

it 
.208 

Breed 
Bhool 
tween 

Bleed 
Shool 

Naked  —  Free  Statei . 

.066 

.229 

.241 

Slave  States 

111 

.064 

.849 

.280 

.486 

.061 

.206 

.228 

.242 

AU     .    .    . 

207 

.066. 

.848 

.279 

.486 

.061 

.207 

.226 

.241 

Half  Naked 

Slave  States 

47 

.068 

.868 

.291 

.461 

.064 

.207 

.207 

- 

Clothed 

Tree  States. 

71 

.066 

.866 

.291 

.476 

.064 

.209 

.208 

.249 

Slave  States 

686 

.066 

.860 

.297 

.486 

.067 

.210 

.224 

.260 

All     ... 

607 

.066 

.860 

.296 

.484 

.067 

.210 

.228 

.260 

In  vsnal  vigor 

Free  States. 

127 

.062 

.860 

.284 

.482 

.068 

.209 

.220 

.247 

Slave  States 

692 

.068 

.868 

.294 

.488 

.066 

.209 

.228 

.286 

All     ... 

719 

.068 

.867 

.292 

.488 

.066 

.209 

.228 

.246 

Not  in  usual  vigor 

Free  States. 

42 

.064 

.861 

.282 

.488 

.062 

.207 

.227 

.248 

Slave  States 

102 

.068 

.867 

.291 

.483 

.064 

.208 

.220 

.268 

All     ... 

144 

.060 

.866 

.288 

.488 

.068 

.207 

.222 

.260 

Total  bom  in 

Free  States. 

169 

.0699 

.8600 

.2886 

.4828 

.0627 

.2086 

.2219 

.2468 

Slave  States 

694 

.0629 

.8688 

.2987 

.4884 

.0669 

.2091 

.2280 

.2489 

Grand  Total  .    .    . 

868 

.0628 

.8667 

.2917 

.4882 

.0668 

.2090 

.2228 

.2471 
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TABLE    VI.  — (Omfrnwerf.) 

Mean  Proportional  IHrnerisians 
of  MtUattoes. 


9 

10a 

106 

11 

11* 

ISa 

1» 

12e 

86a 

CIroamf.  of 

<s 

• 

ClaM 

II 

.161 

Chest 

la 
ll 

.626 

1 

f 

3   1 

Acromion  to 
Elbow 

1 

.167 

as 

u 

.642 

After  Kz- 
piratloii 

Naked  —  Free  Stotcs  . 

.612 

.461 

.440 

681 

.196 

Slave  States 

.168 

.641 

.616 

.447 

.618 

.486* 

.680 

.198 

.167 

AU     .    .    . 

.160 

.641 

.614 

.449 

.621 

.488 

.681 

.194 

.167 

Half  Naked 

1 

Slave  States 

.166 

.644 

.618 

.460 

.661 

.486 

.637 

.212 

.169 

Clothed 

Free  States . 

.176 

.648 

.619 

.472 

.661 

.462 

.686 

.210 

.167 

Slave  States 

.174 

.686 

.618 

.466 

.637 

.467 

.646 

.216 

.168 

All     ... 

.174 

.587 

.618 

.466 

.639 

.466 

.644 

.214 

.168 

In  usual  vigor 

• 

Free  States . 

.168 

.642 

.616 

.462 

.687 

.444 

.682 

.202 

.167 

Slave  States 

.171 

.637 

.617 

.462 

.636 

.460 

.648 

.211 

.168 

All     ... 

.170 

.638 

.617 

.462 

.686 

.467 

.641 

.210 

.168 

Not  in  usual  vigor 

Free  States. 

.163 

.642 

.616 

.464 

.633 

.448 

.638 

.202 

.166 

Slave  States 

.171 

.640 

.620 

.461 

.637 

.467 

.639 

.211 

.168 

All     .     .     . 

.169 

.641 

.619 

.469 

.636 

.464 

.689 

.208 

.167 

Total  bom  in 

Free  States . 

.1678 

.6423 

.6161 

.4600 

.6363 

.4461 

.6884 

.2019 

.1666 

Slave  States 

.1710 

.6373 

.6176 

.4616 

.6860 

.4698 

.6424 

.2113 

.1680 

Grand  Total  .    .    . 

.1702 

.6882 

.6170 

.4618 

.6862 

.4669 

.6406 

.2096 

.1677 
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6.  Indians. 

The  relative  distance  from  the  finger-tip  to  the  patella,  which  we 
have  seen  to  be  so  small  for  the  negro  race,  is  also  small  for  the 
Indian,  the  mean  value  being  not  far  from  midway  between  those  of 
the  full  blacks  and  of  the  mulattoes.  This  is  owing  to  the  length 
of  his  arm. 

The  length  of  head  and  neck  is  apparently  less,  and  that  of  the 
body  greater,  than  for  any  other  class  of  men  measured.  This 
effect  would,  it  is  true,  be  produced  by  an  erroneous  habit  on  the 
part  of  the  examiner  in  deciding  on  the  common  terminal  point  of 
both  dimensions,  namely,  the  protuberant  spine  of  the  vertebra ;  and 
it  is  not  to  be  overlooked  that  all  our  measurements  of  Indians, 
excepting  four,  were  made  by  one  and  the  same  examiner.  The 
difference  in  question  seems  altogether  too  large  to  be  satisfactorily 
explained  by  any  such  hypothesis ;  still  it  is  desirable  to  test  the 
question,  by  comparing  these  means  with  those  obtained  by  Dr. 
Buckley  alone  for  men  of  other  races. 

The  height  to  perinasum,  the  size  of  neck  and  length  of  foot,  are 
not  essentially  different  from  the  corresponding  dimensions  as  found 
for  white  soldiers.  In  the  lateral  dimensions  of  the  body,  however, 
a  marked  diversity  is  exhibited.  The  mean  circumference  of  the 
thorax  and  the  hips  exceeds  that  of  the  whites  by  about  4  per 
cent. ;  that  of  the  waist  is  greater  by  twice  this  ratio,  and  the 
breadth  of  the  pelvis  by  6^  per  cent. 

But  it  is  in  the  length  of  the  fore-arm  that  the  most  characteris- 
tic difference  seems  to  be  manifest.  Here  the  excess  for  the 
Indians,  above  the  full  blacks,  is  nearly  as  great  as  that  of  the  latter 
class  above  the  white  soldiers  or  sailors.  The  difference  between 
the  mean  values  for  the  Indians  and  the  whites  is  nearly  0.02,  or 
eight  per  cent,  of  the  whole  amount,  if  we  deduce  it  from  the  di- 
mension 12a  and  12c;  and  if  we  deduce  it  from  12b  it  will  amount 
to  yet  more  than  this. 

No  corresponding  excess  is  manifest  in  the  height  to  the  knee. 

These  peculiarities  of  the  Indian  type  are  so  marked,  that  it  has 
seemed  well  worth  the  while  to  compare,  not  only  the  lengths  of 
head  and  body,  but  some  of  the  other  measurements,  with  the  re- 
sults deduced  from  those  white  soldiers  only,  who  had  been  meas- 
ured by  the  same  examiner.  All  influence  of  personal  error  in 
observation  will  then  be  eliminated  from  the  differences. 

We  thus  find  from  Dr.  Buckley's  examinations  alone,  taking  at 
random  such  of  the  white  soldiers  in  usual  vigor  as  were  most  read- 


KEAN  PBOPORTIONB  OF  BODY. 


866 


ily  separated  from  the  aggregate,  the  following  mean  values  for 
the  two  races  of  men :  — 

Measures  by  Dr.  Buckley. 


Number  of  Men 


Length  of  Head  and  Neck 
Length  of  Body  .  .  .  . 
Cirtumference  of  Chest  . 
Circumference  of  Hips  .  . 
Breadth  of  Pelvis  .  .  . 
Medial  Line  to  Finger-Tip 
Acromion  to  Elbow  .  .  . 
Blbow  to  Fingcr-Tip  .  . 
Height  to  Knee  .  .  .  . 
Knee  to  Perinieum    .    .    . 


Tniltnf 

White  Soldka 

ftl7 

840 

0.140 

0.161 

.894 

.890 

.666 

.649 

.671 

.666 

.189 

.180 

.646 

.628 

.201 

.199 

.260. 

.236 

.278 

.278 

0.188 

0.186 

1.24 

1.19 

1.08 

1.06 

Ratio  to  Upper  Arm  of  Fore-Arm  and  Hand 
Ratio  of  Leg  to  Arm 

A  comparison  of  these  values  certainly  warrants  us  in  referring  the 
characteristic  differences  observed  to  peculiarities  in  the  respective 
classes  of  men,  and  not  to  any  idiosyncrasy  of  the  examiner. 

The  mean  relative  dimensions  for  the  Indians  here  follow,  to- 
gether with  the  probable  variation  for  individuals,  and  the  probable 
error  of  the  mean,  for  some  of  the  dimensions  of  those  in  usual 
vigor.  It  has  been  deemed  unnecessary  to  compute  these  subsid- 
iary quantities  for  all  the  dimensions ;  and  those  here  given  will 
afford  a  fair  criterion  for  the  range  of  individual  discordance,  and 
the  probable  error  of  the  results  in  general. 
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Mean  Proportional  Dimensions 
of  Iroquois  Indians. 


OlMi 


In  nnud  vigor  .    . 

r 

Not  in  hboaI  vigor 
Total  .... 


i 


608 


9 


4* 
ill 


.068 


.069 


617 


.0686 


.860 
.0088 
.0002 
.868 


.8601 


^ 


S 


.278 


.277 


.2784 


6 


51 

.C3 


.466 
.0088 
.0004 
.464 


.4663 


In 


.061 
.0010 
.0000 
.061 


.0606 


7* 


in 


.200 


.200 


.2004 


8a 


.i' 


^■i-^ 


MOQ-M 


.188 


.199 


.1882 


9b 


II 


.272 


.272 


Omm 


In  usual  vigor  .    . 

r 

Not  in  ntnal  vigor 


Total 


^ 
^ 


2 


.189 
.0044 
.0002 
.178 


.1890 


10a        lOfr 

CIrOllIDliBVOM 

of  OhMt 


II 


.669 
.0148 
.0006 
.666 


.6689 


H  g 


1: 


.648 


.629 


.6427 


11 


1, 


.607 


.477 


.6068 


11^  I  laa 


J  "a 
5 


§ 


,672 


647 


.6712 


I 


M 

i 

3 


.462 


.448 


.4616 


126 

u 

OQ  a, 

^? 

■o  «  & 

Sis 


.646 


.634 


.6449 


12e 

a 

g 

ll 


.201 


.199 


.2016 


88a 

I 


.148 


.160 


.1484 


7.  Abnormal  Cases. 

For  the  sake  of  completeness,  and  to  facilitate  any  comparisons 
which  may  be  found  desirable,  the  dimensions  of  the  dwarves,  etc., 
^ven  in  the  last  chapter,  are  here  reproduced  in  the  form  of  pro- 
portionate numbers.     They  require  no  additional  comment. 
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TABLE    VIII. 

Proportional  Dimensions  of  Certain  DwarveSy  etc. 


Actual  Height 


•    ••••• 


Ag« 


4j.  Fing«r-Tip  to  Patella 

5.  Height  to  7th  Cervical  Vertebra     . 
5^.  Height  to  Knee 

6.  Height  to  Perinfleum 


7.    Breadth  of  Neck 
7J.  Girth  of  Neck  . 


8a.  Breadth  of  Shoulders  betVn  Acromia 
9.    Breadth  of  Pelvis 


10.  Circumference  of  Chest     .... 

a.  Full  Inspiration 

6.  After  Expiration 

10^.  Distance  between  Nipples  .... 

11.  Circumference  of  Waist     .... 
11  J.  Circumference  around  Hips   .     .     . 

12a.  Length  of  Arm  &  Hand,  fr.  Acromion 
126.  From  Medial  Line  to  Finger-Tip    . 
12c.  Acromion  to  Elbow 

36a.  Length  of  Foot 


In. 
40.4 

17 

0.069 

.822 
.277 
.446 

.084 


.292 


.235 

.198 


.542 
.520 


.495 
.562 

.428 
.542 
.198 

0.131 


In. 
87.4 

28 

0.088 

.840 
.270 
.495 


.080 


I 


Voo 


I 

I 


In. 
27.6 

13i 


0.754 
.250 
.877 


I 


In. 
81.4 

15 


In. 
62.6 

21 


0.121  0.081 


249 

_ 

.251 

.290 

.219 

^ 

.620 

^ 

.562 

: 

.535 

— 

.626 

.681 

.396 

.848 

.511 

.471 

.171 

— 

0.144 

0.149 

.803 
.255 
.892 

.086 
.287 

.255 
.274 


.608 
.577 


.510 
.640 

:ssi 

.503 
.168 


.877 
.835 
.498 

.058 
.211 

.217^ 
.181 


.645 
.594 
.147 

.419 
.530 

.482 
.559 
.212 


I 


0.184  0.141 


la. 
49.5 

16 

0.144 

.871 
.818 
.467 

.068 
.222 

.245^ 

.1861 


.649 
.604 


.486 
.570 

.552 
.618 
.222 

0.149 


8.  Deductions  and  General  Remarks. 

Some  of  the  mean  values  of  the  proportionate  dimensions  here 
deduced,  are  collected  and  arranged  in  the  appended  table,  which 
presents  most  of  the  principal  results  in  a  compendious  form,  en- 
tirely analogous  to  the  corresponding  Table  IX.  of  the  last  chapter. 

*  Full  Breadth  (not  between  acromU). 
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TABLE    IX. 
Con^arison  of  Proportional  Dimentiom. 


WbiUSokllan 

flillon 

Stodrata 

FoU 
Biacka 

MlMd 
Baoet 

iDdkUtf 

Later 

* — « — 

SVKB 

BarliCT 
BoiM 

Nomber  of  Men     .    . 

10  876 

7  904 

1061 

291 

2  020 

868 

617 

Lengtl^  Head  and  Neck 

0.1481 

0.1488 

0.1628 

0.1482 

0.1456 

0.1488 

.01899 

Length  of  Body     .    . 

.8893 

.8876 

.8722 

.8834 

.8698 

.8785 

.8938 

Knee  to  Perinmim 

.1856 

— 

.1948 

.1859 

.1957 

.1915 

.1879 

Height  to  Knee  .    .    . 

.2771 

— 

.2802 

.2826 

.2890 

.2917 

.2784 

Acromion  to  Elbow    . 

.2025 

— 

.1995 

.2014 

.2101 

.2095 

.2016 

Elbow  to  Finger-tip   . 

.2816 

— 

.2828 

.2247 

.2415 

.2474 

.2501 

Med.  Line  to  Unger-tip 

.5218 

— 

.5129 

.6129 

.5408 

.5406 

.5449 

Acromion  to     "        " 

.4841 

.4839' 

.4823 

.4261 

.4516 

.4569 

.4516 

Height  to  PerincBom  . 

.4626 

.4641 

.4750 

.4684 

.4847 

.4832 

.4663 

Height  to  Pubes     .    . 

— 

^ 

.5087 

• 

.6188 

.5210 

. 

Finger-tip  to  Fatdla  . 

.0749 

— 

.0878 

.0951 

.0487 

.0628 

.0586 

Circnmf.  of  Waist.    . 

.4685 

.4767 

.4617 

.4589 

.4579 

.4618 

.5068 

Circomf.  of  Hips  .    . 

.5500 

— 

.6296 

.5371 

.5866 

.5352 

.5712 

Circamf.  of  Chest  •    . 

.5834 

.5247* 

.6324 

.5189 

.5305 

.5276 

.5558 

Plaj  of  Chest    .    .    . 

.0894 

- 

.0814 

.0450 

.0252 

.0212 

.0262 

Distance  betw.  Nipples 

.1211 

— 

.1258 

.1185 

.1213 

.1198 

— 

Distance  between  Eyes 

.0871 

.0387 

.0875 

.0365 

.0410 

.0408 

.0398 

Breadth  of  Pelvis  .    . 

.1775 

.1961* 

.1761 

.1648 

.1654 

.1702 

.1890 

Length  of  Foot .    .    • 

.1498 

— 

.1581 

.1464 

.1601 

.1577 

.1484 

Thickness  of  Foot .    . 

• 

0.0888 

0.0442 

0.0409 

0.0404 

0.0418 

0.0394 

The  absolute  elimination  here  of  all  influences  resulting  from 
the  scale  of  magnitude^  either  as  varjring  with  individuals  or  as 
normal  for  classes  or  races,  enables  us  to  form  much  more  definite 

*  Heasored  from  arm-pit  ' 

*  Not,  as  in  the  other  classes,  the  mean  between  inflated  and  exhausted  thorax. 
«  Probablj  the  breadth  of  hips. 


MEAN  PROPORTIONS  OF  BODY.  859 

ideas  concerning  the  order  of  the  various  classes,  as  arranged  ac- 
coixling  to  the  proportionate  value  of  any  physical  dimension. 

Thus  we  see  that  the  distance  between  the  eyes,  so  very  large 
in  the  embryonic  condition,  increases  in  the  order  —  1,  student;  2, 
sailor  ;  3,  soldier  ;  4,  Indian  ;  5,  mulatto  ;  6,  negro. 

For  the  length  of  the  foot,  we  have  the  sequence  —  1,  student ; 
2,  Indian  ;  3,  soldier  ;  4,  sailor  ;  5,  mulatto  ;  6,  negro. 

In  length  of  body  the  red  man  is  preeminent ;  in  the  length  of 
legs,  the  negro  ;  and  in  both  these  races  the  arms  are  longer  than 
in  the  white. 

Notwithstanding  their  small  play  of  chest,  the  diflFerencfe  between 
the  mulattoes  and  the  full  blacks  is  here  very  conspicuous,  whether 
the  actual  or  the  proportional  values  are  considered  ;  the  blacks  in 
their  turn  falling  below  the  Indians,  and  these  vastly  below  the 
whites,  of  whatever  class. 

By  comparing  the  values  obtained  for  the  average  interval,  be- 
tween the  tip  of  the  middle  finger  and  the  upper  margin  of  the 
patella,  with  the  difference  between  the  length  of  arms  and  the  com* 
bined  length  of  body  and  thigh,  we  find  among  the  whites  a  wide 
diversity,  between  the  soldiers  on  the  one  hand,  and  the  sailors  and 
students  on  the  other.  The  soldiers,  however,  represent  the  great 
mass  of  the  population,  unaffected  by  special  training  or  peculiar 
avocations,  since  their  military  character  arose  from  the  emergency 
of  the  period  and  not  from  personal  habitudes ;  while  on  the  other 
hand  the  sailors  and  students  may  be  assumed  to  represent  particu- 
lar classes,  to  which  most  of  the  individuals  had  probably  belonged 
from  a  comparatively  early  age.  The  peculiarities  implied  in  the 
difference  ought  therefore  to  be  referred  to  the  latter  classes. 

The  mean  difference,  between  the  dimension  4^,  and  the  height 
from  the  knee  to  the  7th  cervical  less  the  length  of  arm,  conies  out 
as  .066  for  soldiers,  and  .048  for  both  sailors  and  students.  The 
agreement  in  value  for  the  latter  classes  is  fortuitous,  being  pro- 
duced bv  a  concurrence  of  different  circumstances,  the  shorter 
bodies  of  the  sailors  being  nearly  compensated  by  the  longer  thighs. 
The  difference  in  question  is  the  sum  of  half  the  diameter  of  the 
patella,  the  amount  of  curvature  of  the  arms  and  the  slope  of  the 
shoulders,  the  last-named  constituting  the  principal  source  of  di- 
versity. The  amount  of  slope  appears  to  be  a  minimum  for  the 
sailors,  and  for  the  students  intermediate  between  the  sailors  and 
soldiers. 

The  mean  values  obtained,  and  presented  in  this  and  the  preced- 
ing chapter,  may  be  regarded  as  typical  within  very  restricted  lim- 
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its  of  possible  error,  for  the  great  majority  of  all  the  dimensions 
and  ratios.  Where  they  do  not  possess  this  degree  of  accuracy 
the  fact  has  been  indicated  in  the  special  discossiun.  With  these 
valaes  the  scientific  anthropologist  may  safely  compare  his  measure- 
ments of  individuals,  classes,  or  races  ;  the  ethnologist  may  deter- 
mine the  position  of  any  race  of  men  relatively  to  those  here 
considered ;  and  the  artist  may  calculate  the  proportions  and  di- 
mensions of  his  statue  or  drawing,  emancipated  from  the  dictum 
of  any  human  authority,  or  from  the  prejudice  of  any  conventional 
school.  Is  it  too  much  to  hope  that  the  time  may  come  when 
iheasurements,  for  the  twofold  object  of  determining  the  type  and 
the  limits  of  normal  variation,  may  be  made  to  furnish  a  criterion 
for  the  discrimination  of  varieties,  and  even  species,  in  other  depart- 
ments of  biology  ?  Not  only  in  animate,  but  in  inanimate  nature, 
opportunity  seems  to  be  afforded  for  what  may  be  termed  the  sta- 
tistical method  of  investigation.  For  the  naturalist  to  determine  by 
the  inspection  of  a  single  specimen  what  are  the  characteristics  of 
a  species,  or  even  of  a  genus,  might  lead  to  consequences  as  absurd 
as  those  which  would  follow  the  determination  of  a  human  type  from 
the  Australian  children,  or  of  the  characteristics  of  the  Caucasian 
type  from  the  measurement  of  Tom  Thumb.  Not  only  must  typical 
.characteristics  be  recognized,  but  the  fact  that  they  are  typical  must 
be  rendered  probable,  before  the  system  of  classification  attains  its 
perfect  development. 

The  demonstration,  which  the  actual  mean  dimensions  in  the  last 
chapter  afforded,  regarding  the  purely  approximative  character  of 
the  simple  numerical  ratios  which  artists  and  speculative  theorists 
have  supposed  to  obtain,  between  different  parts  of  the  normally 
proportioned  body,  is  repeated  yet  more  forcibly  by  the  typical 
proportionate  dimensions  elicited.  And  we  have  here  a  new  illus- 
tration of  the  freedom  of  the  creative  energy,  which,  whether  in 
the  organic  or  the  inorganic  creation,  shows  itself  untrammeled  in 
its  numerical  and  geometrical  relations  ;  using  in  physical  laws  the 
closest  harmony,  the  sharpest  rhythm,  and  the  most  perfect  geo- 
metric s}rmmetry,  wherever  these  possess  a  physical  significance  and 
importance, — yet  dispensing  with  these  relations  quite  as  freely 
where  they  are  not  requisite  for  the  end  in  view,  —  and  finding 
equal  simplicity  and  adaptation  in  those  proportions  which  to  hu- 
man perception  appear  complicated  or  incommensurate.  A  few 
illustrations  of  this  principle  may  not  be  inappropriate  here. 

Cams,  in  an  elaborate  investigation  founded  on  measurements  of 
his  own,  takes  the  length  of  the  hand  as  a  unit,  or  ^^  modulus,"  and. 
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dividing  this  unit  into  twenty-four  parts,  finds  the  normal  relations 
between  the  several  parts  to  be  capable  of  simple  expression  in 
terms  of  these  measures.  The  stature  he  regards  as  9^  times  the 
length  of  the  hand,  or  in  his  system  of  notation  9..12 ;  the  height 
of  the  vertebral  column  is  3..0,  as  is  also  the  circumference  of 
the  head  ;  the  length  of  the  foot  is  1..12,  etc.,  etc.  Dividing  all 
the  dimensions,  as  given  by  him,  by  9^,  his  expression  for  tne  height, 
we  may  easily  convert  his  results  into  decimals  of  the  stature,  and 
compare  them  with  our  own. 

We  thus  find  the  several  proportions  according  to  Cams  — 


« 


ti 


Height 

Length  of  Foot  .... 
Thigh  .  .  . 
Leg  below  Knee 

"  Arm   .     . 

"  Upper  Arm 

"  Fore-arm 

"  Hand  .    . 
Distance  between  Ilia 
Length  of  Vertebral  Column 

"  Head  .... 
Circumference  of  Head 


(( 


it 


a 


it 


n 


ModoU 


ProporUon 


9.. 12 
1..12 
2.. 12 
2..  0 
3..  0 
1..15 
1..  9 
1..  0 
1..16 
3..  0 
1..  0 
3..  0 


1.000 
0.158 
0.263 
0.210 
0.316 
0.171 
0.145 
0.105 
0.175 
0.316 
0.105 
0.316 


It  will  be  seen  that  these  proportions  are  near  approximations  to 
the  truth,  and  that  the  smallness  of  his  actual  unit,  which  is  less 
than  4^  thousandths  of  the  stature,  permits  an  expression  of  most 
of  the  proportions  within  the  limits  of  their  probable  error,  where 
the  number  of  observations  is  not  very  large. 

Yet  with  the  greatest  deference  for  this  eminent  investigator,  we 
venture  to  express  the  conviction  that  had  the  number  of  cases 
from  which  he  drew  his  inferences  been  larger,  his  faith  in  the  ex- 
istence of  such  simple  numerical  relations  between  the  normal  di- 
mensions of  the  human  body  as  he  has  indicated,  would  have  been 
much  impaired. 

So  also  Schadow,  in  the  well-known  and  important  work  already 
cited,  speaks  of  the  stature  ^  as  consisting  of  "  7^  times  the  height  of 
the  head,  which  agrees  with  the  proportions  of  most  of  the  ancient 
statues."  Unfortunately  we  have  not  the  height  of  the  head  ;  since 
our  point  of  measure  was  neither  the  base  of  the  occiput  nor  the 
chin,  but  the  spine  of  the  highest  vertebra  which  does  not  belong 
to  the  neck.     Yet  the  relative  height  of  the  head  and  neck  to- 

1  Pol^ldtt,  p.  6L 
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gether,  which  we  find  to  vary  from  the  mean  of  all  by  only  a  sin- 
gle unit  in  the  4th  decimal,  either  in  the  earlier  series  of  8000,  or 
tiie  later  series  of  nearly  11  000  soldiers,  —  agreeing  also  with  this 
mean  for  the  students,  and  discordant  for  the  sailors  only,  among 
the  Caucasians  (a  discordance  entirely  explained  by  the  stunting 
of  this  class  already  commented  upon),  —  is  0.1482,  a  quantity 
standing  in  no  simple  relation  to  unity.  But  since  this  illustration 
may  be  fairly  objected  to,  we  will  cite  the  next  paragraph.^ 

*'  More  accurately  than  the  human  head,  the  foot  would  serve.  This 
is  according  to  Vitruvius  the  sixth  part  of  the  whole  stature,  and  there- 
fore 11  inches,*  which  agrees  tolerably  well  with  living  nature.  Never- 
theless I  found  the  well-proportioned  natural  size  to  be  but  10  inches." 

This  acknowledgement  practically  concedes  the  whole  point. 
Still,  if  we  investigate  thoroughly,  we  find  the  mean  length  for  our 
11  000  soldiers  to  be  0.1498 ;  varying  somewhat  with  the  nation- 
ality, yet  not  surpassing  the  limit  of  0.003  in  the  variation  for  any 
nativity  ;  while  the  error  of  the  mean  values  (always  between 
0.149  and  0.150  for  those  groups  in  which  the  values  are  typical) 
does  not  attain  the  limit  of  0.00015.  Yet  one  sixth  is  0.1667,  one 
seventh  is  0.1429,  and  two  thirteenths  is  0.1538 ;  all  of.  which  are 
fiu:  beyond  our  limits. 

Again,  Zeising  in  a  most  learned  and  elaborate  treatise  ^  on  the 
Proportions  of  the  Human  Body,  and  later  in  a  very  ingenious  and 
thorough  memoir  on  the  metamorphoses  in  the  Proportions  of  the 
Human  Form,  from  birth  until  the  completion  of  the  growth  in 
height,*  published  in  1857,  has  with  great  ability  maintained, 
and  undertaken  to  demonstrate,  that  the  proportions  of  the  hu- 
man form  depend  upon  a  consistent  division  and  subdivision  of 
the  total  stature,  in  the  ratio  of  the  ^^  goldener  Schmtty^*  or  in 
what  in  geometry  is  tenned  "  extreme  and  mean  ratio,"  the  pro- 
portion 1 :  1.618  being  dominant.  This  gives  an  infinite  series, 
identical  with  one  of  those  known  as  the  phyllotactic,  to  which 
there  certainly  seems  to  be  an  approximation  in  the  arrangement 
of  leaves  on  many  plants,  and  in  the  structure  of  some  of  the 
^araminiferce.  This  scale  of  progress  manifests  itself,  according  to 
Zeising,  in  the  growth  of  man  and  in  other  natural  developments, 
giving  a  gradual  transition  from  the  ratio  of  equality  to  that  of 
doubleness.     The  argument  is  supported  by  many  aesthetic  cousid- 

I  Pch^ltt,  p.  62. 

*  Rhenish  measure,  =  11.827  American  inches. 

s  Neue  Lehre  von  den  Pnportionen  da  tnendchUcken  Kdrpen^  Leipzig,  B.  Weigel,  1S54. 

«  Nova  Ada  Acad,  Natura  Cmiotorum,  XXVI.,  781. 
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erations  and  inferences  from  analogy,  and  by  comparisons  with  the 
measurements  of  Cams,  Schadow,  and  others. 

This  scale  gives  the  universal  relation  1 :  1.618,  with  its  major 
and  minor  modifications  3 :  5  and  5:8;  but  the  author  only  claims 
that  his  theory  applies  to  the  dimensions  as  determined  by  the  con- 
tours of  the  muscles,  and  not  necessarily  to  those  of  the  bony  struc- 
ture. 

Among  the  proportions  which  follow  from  Zeising's  theory,  and 
are  comparable  with  our  results,  are  the  following :  — 

Head  (Crown  to  Adam's  Apple)     .     .     .  0.1458 

Body  (Adam's  Apple  to  Crest  of  Ilium)  0.2360 

Thigh  (Tlium  to  beginning  of  Calf)     .     .  0.3819 

Lower  Leg  (beginning  of  Calf  to  Sole)  .  0.2360 

Height  to  Perinaeum 0.4722 

Length  of  Arm  (Acromion  to  Finger-tip)  0.4377 

Finger-tip  to  beginning  of  Knee     .     .     .  0.0557 

Breadth  of  Neck 0.0688 

Length  of  Foot 0.1458 

The  values  given  in  our  Table  IX.  have  been,  it  is  true,  deduced 
so  far  as  possible  from  dimensions  bearing  a  close  relation  to  the 
bony  structure,  but  several  of  our  dimensions  are  legitimately  com- 
parable with  the  foregoing,  and  do  not  seem  to  confirm  them.  It 
is  but  fair,  however,  to  add  the  comment  which  Zeising  appends  to 
his  computation  of  the  theoretical  dimensions.  '*  It  is  to  be  under- 
stood of  course  that  all  these  measures  are  to  be  regarded  only  as 
ideal-normal,  and  as  such  they  undergo  in  actual  forms  very  mani- 
fold modifications,  by  differences  of  sex,  nationality,  age,  etc.  But 
if  we  compare  these  modifications  it  will  be  found  that  they  all  os- 
cillate about  the  normal  measures  here  laid  down,  as  about  a  cen- 
ter." 

The  careful  and  earnest  spirit  manifested  in  these  interesting 
memoirs  can  but  lead  to  a  more  thorough  scrutiny  of  the  subject 
from  the  now  greatly  enlarged  materials,  and  if  any  harmonic  law 
exist  in  these  dimensions,  it  will  surely  soon  be  brought  to  light.  Yet 
the  indications  seem  very  decided  to  the  author  of  these  pages,  that 
the  harmonious  and  SBSthetic  influences  which  unquestionably  per- 
vade all  the  material  creation,  are  not  here  exhibited  in  the  form 
of  simple  numerical  ratios. 

Still  more  recently  Liharzik  in  Vienna  has  been  led,  in  the  prose- 
cution of  similar  inquiries,^  to  the  enunciation  of  yet  another  har- 
monic theory.     After  repeatedly  measuring  the  dimensions  of  each 

1  Dot  GeteU  da  mefUckHchen  Wachithmt,  etc,  YleBiia,  1858. 
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one  of  800  individuals,  a  work  in  which  he  was  engaged  for  seven 
years,  he  arrived  ^  at  the  conclusion  that  the  form  of  the  human 
body  can  be  constructed  by  means  of  seven  quantities,  of  which  the 
length  of  the  clavicle  is  one,  and  the  six  others  are  portions  of  the 
length  of  the  body.  This  doctrine  is  elaborated  in  detail.  Among 
his  results  are  these  :  — 

The  heights  above  and  below  the  symphysis  ptdns  are  as  81  to  94 ; 
The  lengths  of  the  lower  arm,  with  hand,  and  the  upper  arm  are  as 
91  to  63 ; 

The  length  from  the  medial  line  to  the  finger-tip  is  one  half  the  height ; 

The  half-breadth  of  the  shoulders  is  one  tenth  the  height ; 

The  lengths  of  the  hand  and  clavicle  are  equal ; 

They  are  also  equal  to  six  sevenths  of  the  forearm,  or  two  thirds  the 
humerus ; 

The  length  of  head  and  neck  together  is  to  the  stature  as  33  to  175  ; 

The  length  of  foot  is  equal  to  that  of  the  forearm,  also  to  j^  that  of 
fore-arm  and  hand  together. 

These  ingenious  inferences  form  but  a  portion  of  his  results, 
which  apply  also  to  the  law  of  growth.  It  is  painful  to  see  the 
disproval  of  an  elaborate  and  conscientiously  developed  theory,  es- 
pecially when  it  is  supposed  to  be  deduced  from  observation.  But 
most  assuredly  this  is  not  confirmed  for  any  of  the  classes  or  races  of 
men  here  discussed,  as  will  be  shown  by  a  very  cursory  inspection. 

In  a  yet  later  publication  ^  of  great  ingenuity  and  laborious  alge- 
braic research,  the  same  author  develops  the  more  elaborate  theory 
that  all  the  proportions  of  the  human  frame  are  deri\^d  from  the 
square  of  the  number  7.  But  the  numerical  values  here  employed 
for  the  proportions  now  under  consideration,  are  identical  with 
those  already  cited. 

Again  Brent  ^  has  promulgated  sundry  curious  statements  re- 
garding numerical  ratios  in  the  human  form,  which  seem  to  have 
been  generally  accepted.  Thus  he  thought  that  he  had  discovered 
the  following  relations :  — 

The  distance  between  the  nipples  is  one  half  the  breadth  of  shoulders. 
The  breadth  of  shoulders  is  one  half  the  circumference  of  the  thorax. 
The  circumference  of  the  chest  (degrees  of  inflation  not  stated)  is 

1  Jhr  Ban  und  dat  Waehtthum  <U$  Mentchen —  Siizungtb,  der  Wiener  Akad.  XLIY.,  2,  pp. 

681-86. 

t  Das  Quadrat  die  Grundlaffe  aller  PntportionaUtdt  in  der  Natur,  und  dot  Qua^bvi  aus  der 
Zakl  7  die  Uridu  dee  memchUehen  Kdrptrbaues.  —  Vienna,  1865. 

*  Cited  by  Hatchinson,  MedioO'ChirurgicalJowmal,  Vol.  XXIX.,  etc 
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^ —  ^  o£  the  stature,  in  minimum  size,  or  0.4836 
^-f-^  «  "  **  «  medium  "  "  0.5667 
^-|-|    "     «        «        «   maximum    «      "  0.6667 

But  we  find  that  the  corresponding  values  deduced  from  our 
measurements  give  — 

For  the  mean  distance  of  nipples  in  no  case  so  much  as  one  fourth 
the  circumference  of  thorax : 

For  the  mean  breadth  of  shoulders  in  no  case  so  much  as  one  half 
the  circumference  of  thorax : 

For  the  mean  circumference  of  thorax  in  no  case  so  much  as  ^  -|~  iV 
the  stature : 

This  circumference  itself — 
for  Soldiers 

at  expiration 0.5187 

at  inspiration 0.5531 

measured  at  random      .     .     0.5247 
for  Sailors 

at  expiration 0.5167 

at  inspiration 0.5481 

for  Students 

at  expiration 0.4964 

at  inspiration 0.5414 

The  largest  value  found  for  a  white  man  in  good  health  was 
0.670,  and  the  smallest  0.410  ;  so  that  these  fsmcied  ratios  of  Brent 
also  fail  of  confirmation. 

Analogous  statements  are  made  ^  by  Silbermann,  who  puts  the 
symphysis  pubis  at  one  half  the  height,  etc.,  etc.,  and  by  others. 
But  no  farther  illustrations  on  this  point  seem  needed. 

That  the  highest  beauty  in  organized  form  should  imply  simple 
numerical  relations,  seems  as  little  demanded  by  aesthetic  as  by 
philosophical  considerations,  and  certainly  the  hypothesis  finds  no 
support  from  these  observations. 

1  Proportions  phytiquti  du  eorpt  humam^  Comptos  Bendos,  XLII.,  454. 


CHAPTER  X. 

DIMENSIONS  AND  PBOPOBTIOKS  OF  HEAD. 

1.  Statistics  Collected. 

The  measurements  required  by  the  programmes,  both  of  the 
earlier  and  later  series,  have  already  been  given  in  detail,  yet,  not- 
withstanding much  effort  to  secure  uniformity  of  method,  this  was 
not  thoroughly  attained.  The  additional  material  derived  fix>m 
other  measures  than  those  required  may,  however,  possibly  be  re- 
garded as  compensating  for  the  diminution  of  the  number  made 
according  to  the  pi*ogramme. 

At  the  commencement  of  our  inquiries,  the  dimensions  directed 
to  be  taken  over  the  frontal  eminence,  and  from  this  to  the  protu- 
berant ridge  of  the  occiput,  were  so  recorded  by  several  examiners, 
who  did  nevertheless  in  fact  use  the  superciliary  ridge  instead  of 
the  frontal  eminence,  making  their  measures  over  the  frontal 
sinuses.  The  remoteness  of  the  places  at  which  these  examiners 
were  stationed,  prevented  the  discovery  of  these  errors  for  some 
time;  but  the  instructions  were  then  so  explained  and  amended, 
that  those  measures  of  circumference  which  were  made  across  the 
forehead  should  always  be  made  around  that  part,  above  the  super- 
ciliary ridge,  which  would  give  the  largest  value,  while  the  distance 
from  the  front  to  the  back  of  the  head  should  be  measured  from 
the  angle  between  the  eyebrows,  both  its  extremities  being  thus 
well  marked  positions.  The  distance  "  over  parietal  bones  "  has 
been  interpreted  to  signify  the  distance  over  the  top  of  the  head, 
as  far  back  as  can  conveniently  be  measured  by  the  tape  without 
bringing  it  into  contact  with  the  ears. 

We  have  thus  the  following  dimensions  derived  from  the  later 
series  of  measurements :  — 

a.  Circumference  around  frontal  eminence  and  occipital  protuber- 
ance. 

(a.)  Circumference  around  ridge  above  eyebrows  and  occipital  pro- 
tuberance. 


DIBCBNSI0N8  AND   PROPORTIONS  OP  HEAD.  867 

h.  Distance  between  condyloid  processes  of  lower  jaw,  over  frontal 
eminence. 

(h.)  Distance  between  the  same  points,  around  the  ridge  above  eye- 
brows. 

c.  Distance  between  the  same  points,  over  the  top  of  the  head. 

d.  Distance  between  the  same  points,  around  the  occipital  protuber- 
ance. 

0.  Distance  over  the  head  from  angle  of  brow  to  occipital  protuber- 
ance. 
/.  Width  between  the  angles  of  the  lower  jaw,  gauged  by  calipers. 
ff.  Width  between  condyloid  processes,  similarly  determined. 

In  the  earlier  series  the  measurements  appear  in  fact  to  have 
been  also  chiefly  made  in  accordance  with  the  rules  as  subsequently 
explained  for  the  dimensions  a  and  (6),  although  the  latter  seems 
to  have  been  somewhat  too  far  above  the  brow,  at  the  base  of  the 
superciliary  ridge  rather  than  upon  it.  The  dimension  c  was,  it 
would  appear,  measured  a  little  farther  forward  upon  the  head 
than  in  the  later  series,  the  tape  lying  flat  upon  the  top  of  the 
head.  But  instead  of  e,  a  distance  el  was  taken  from  the  frontal 
eminence,  or  from  what  was  regarded  as  such. 

None  will  be  so  indulgent  and  considerate  in  judging  of  these 
cranial  measures  as  those  who  have  attempted  investigations  of  the 
same  kind,  and  who  have  thus  become  acquainted  by  experience 
with  the  great  difficulties  of  the  problem.  Even  when  the  simple 
denuded  skull  is  subjected  to  repeated  measurement  by  the  same 
person,  the  variations  between  the  successive  results  are  quite  con- 
siderable. When  different  persons  undertake  the  same  measure* 
ments,  even  in  each  others'  presence,  the  discordances  become 
greater  still ;  and  when  the  process  is  independently  undertaken^ 
without  mutual  understanding  or  explanation,  the  paucity  of  well- 
marked  points  introduces  a  new  obstacle  to  agreement  of  the 
results,  by  the  difference  of  judgement  regarding  the  terminal  points 
of  the  dimension  and  the  position  of  the  line  along  which  it  is  to 
be  measured. 

When,  now,  to  the  difficulties  mentioned  are  superadded  those 
occasioned  by  the  fleshy  integument  and  the  hair,  which  is  often  so 
abundant  as  seriously  to  interfere  with  the  process  of  measuring, 
it  will  not  be  expected  that  our  resultant  values  should  claim  any 
high  precision.  Indeed  we  are  disposed  to  prefix  an  avowal  that 
the  fruit  of  this  research  is  less  abundant  and  less  satisfactory  than 
we  had  ventured  to  anticipate ;  yet  with  this  avowal  we  would  join 
the  expression  of  a  sincere  conviction  that  the  several  measures 
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have  been  carefully  and  conscientiously  made,  and  that  any  incon- 
gruities which  may  seem  to  exist  are  due  neither  to  carelessness 
nor  to  systematic  error,  but  are  fairly  to  be  regarded  as  inseparable 
from  the  circumstances  and  conditions  of  the  case. 

The  author  regrets  not  having  added  to  this  series  of  head-meas- 
ures two  more,  —  the  length  and  the  height  from  the  cliin,  both 
gauged  by  calipers  with  parallel  arms,  —  and  he  would  urgently 
recommend  the  incorporation  of  these  or  some  analogous  dimen- 
sions in  any  future  programme  of  tlie  kind.  To  scientific  anthro- 
pologists or  comparative  anatomists  he  would  of  course  presume  to 
offer  no  advice  on  such  a  subject,  being  too  well  aware  of  the  very 
serious  deficiencies  and  errors  in  the  system  here  adopted,  to  sup* 
pose  that  it  is  likely  to  be  followed  by  experts  to  any  considerable 
extent.  Yet  it  may  again  happen  that  large  opportunities,  too  val- 
uable for  any  scientist  conscientiously  to  leave  unimproved,  may 
be  suddenly  opened  to  those  who,  like  the  author,  have  had  small 
previous  training  in  this  field ;  and  to  such,  any  suggestions  will  be 
useful.  And  the  assumption  is  perhaps  not  too  bold,  that  the  pres- 
ent large  mass  of  measurements  and  computations  may  give  to  the 
particular  dimensions  here  determined  a  value  to  which  they  would 
independently  not  be  entitled. 

2.  Linear  Metuures  of  White  Soldiers. 

The  first  tabular  view  of  the  mean  results  of  these  measures 
contains  those  derived  from  the  later  series  of  examinations.  These 
have  been  kept  distinct  from  those  of  the  earlier  series,  both  on 
account  of  the  larger  number  of  dimensions  which  they  comprise, 
and  because  the  want  of  mutual  understanding  between  the  sev- 
eral examiners  may  have  rendered  the  measurements  less  congru- 
ous. The  same  assortment  according  to  nativity  is  here  retained 
which  has  been  employed  in  Chapters  V.,  VIII.,  and  IX. 

It  will  be  perceived  that  the  dimensions  (a)  and  (6),  which 
were  taken  immediately  over  the  brows,  differ  but  slightly  from  a 
and  6,  which  were  measured  around  the  frontal  eminence.  For 
these  soldiers  the  mean  value  of  (a),  measured  in  the  first-named 
way,  exceeds  that  of  a  by  not  quite  one  seventh  of  an  inch,  or 
about  six  thousandths  of  the  whole  amount ;  while  that  of  (6)  falls 
short  of  the  mean  for  b  by  less  than  one  eighth  of  an  inch,  or  one 
per  cent.  The  measures  over  the  brow  were  among  the  earliest 
made  by  the  several  examiners,  and,  other  things  being  equal,  they 
would  seem  entitled  to  less  reliance  than  the  subsequent  ones ;  this, 
too,  apart  from  the  consideration  that  they  were  not  made  as  in- 


DDIENBIONS  AND   FBOPOBTIOKB  OF  BEAD.  869 

tended  by  oar  programme,  so  that  the  methods  adopted  bj  differ* 
ent  examiners  may  have  varied  slightly.  A  very  slight  difference 
in  the  part  of  the  superciUary  ridge  over  which  the  roeasnring  tape 
was  passed,  would  account  tor  variations  greater  than  are  foiind  to 
exist  between  the  measures  over  the  brows  and  those  over  the 
most  prominent  portion  of  the  forehead  proper.  The  smallness  (^ 
the  differences  between  the  results  of  the  two  modes  of  measure- 
ment may  thus  be  accounted  for,  although  these  differences  might 
reasonably  have  been  expected  to  be  manifold  lai^er  than  here 
recorded. 

In  the  table  the  results  from  each  mode  of  measmement  ar« 
given  by  nativities. 

TABLE    I. 
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61            6 

K.  Scotland     . 

81 

13.S1 

11.87 

14.61           t 

64           ( 

44 

M.  Fraura,  elc 

100 

18.71 

11.96 

14.47           4 

72           6 

H 

H.  Gennany     . 

M3 

18.  K 

11,96 

14.27           4 

77           S 

58 

O.  SomdinaiU 

a 

18.38 

12.04 

U.se           4 

69           C 

61 

P.  Spain,  etc  . 

t 

18.  S8 

18.00 

14.4S           4 

33           G 

43 

(i-AiloOuaw   . 

32 

1S.B1 

11.76 

14.26           4 

68           G 

G3 

Tottl     .    . 

1087fl 

1S.B11 

11,828 

,...«    . 

642        G 

463 

The  diSferenceB  in  the  general  size  of  the  head  between  men  of 
tlie  several  nativities  seem  greater  than  is  fiiirly  attributable  to  the 
inflnence  of  accidental  error  in  determining  the  typical  size  for  any 
one  group  ;  and  we  have  here  an  excellent  opportunity  for  investi- 
gating the  qnesUon  whether  the  magnitude  of  the  head  is  influ- 
enced by  that  of  the  body  in  general,  or  remains  approximately  the 
■ame  for  men  of  all  statures. 

In  the  foregoing  table,  it  is  manifest  that  the  circumference  a  is 
largest  for  the  Scandinavian  group,  the  natives  of  Kentucky  and 
Tennesaee  coming  next  in  order ;  these  two  nativity-groups  contain- 
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ing,  as  has  already  been  found,  men  of  stature  superior  to  the 
average.  So  too  the  groups  F,  C,  D,  and  K,  which  surpass  the 
rest  in  length  of  the  vertical  longitudinal  periphery,  e,  have  all  of 
them  large  mean  statures.  This  may  fairly  excite  some  suspicion 
that  any  observed  superiority  in  the  size  of  head  for  particular 
nativities  may  be  due  to  superior  magnitude  of  the  body  in  general, 
—  the  proportions  of  the  head  to  the  rest  of  the  frame  remaining 
constant,  or  neariy  so. 

To  decide  this  question  Table  II.  has  been  computed.  It  con« 
tains  the  dimensions  a,  tf,  (2,  and  ^,  corresponding  to  those  of  Table 
I.,  but  expressed  in  decimals  of  the  stature  like  the  proportional 
dimensions  in  the  last  chapter.  From  its  indications  the  influence 
appears  warrantable,  that  the  dimensions  of  the  head  do  vary  with 
the  stature,  although  by  no  means  to  au  equal  relative  amount* 
The  consequence  of  this  principle  would  be  that  for  the  largest 
men,  the  heads  would  be  absolutely  the  largest,  and  so  inversely ; 
while,  if  the  size  of  the  head  be  considered  only  in  its  relation  to 
the  stature,  it  would  be  smallest  for  the  tallest  men.  Thus  for  ex- 
ample, the  mean  horizontal  circumference  of  the  head  in  the  Scan-^ 
dinavian  group  actually  exceeds  that  of  the  Spaniards  by  0.54  inch, 
or  about  one  fortieth  part ;  but  it  falls  below  that  of  the  same  men 
by  .008,  or  nine  one  thousandths  of  its  whole  amount,  when  the 
relative  masniitude  of  the  same  dimension  is  considered.  A  sim- 
ilar  phenomenon  will  be  observed  on  comparison  of  the  actual  and 
relative  values  of  the  same  dimension  in  the  groups  F  and  6 ;  and 
so  too  in  other  cases. 
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TABLE  11. 
Mean  Bdative  DimeMiana  of  Headt  of  White  Soldien, 

{Later  Series.) 


Nftllvity 


New  England  Sutes 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  Illinois 
SeaixMurd  Slave  States  .... 
Kentncky  and  Tennessee  .  .  . 
States  West  of  Mississippi  River  . 
British  Provinces  exd.  Canada    . 

Canada  

England,  etc 

Scotland 

Ireland 

Prance,  etc^ 

Germany 

Scandinavia. 

Spain,  etc 

All  others 

Total 


dvomnftv- 
aronnd 


MidOecip. 
Piotnb. 


.S28 
.880 
.828 
.880 
.826 
.827 
.880 
.880 
.881 
.884 
.888 
.886 
.887 
.886 
.881 
.884 
.880 


.8299 


DistaoM  betiPMo  Condy- 
loid Pi 


OVBT 


>T«r  Top 
of  H«»l 


.200 
.202 
.199 
.204 
.201 
.191 
.202 
.201 
.208 
.204 
.202 
.201 
.209 
.204 
.197 
.208 
.202 


.2012 


Orsr  Ooeip. 
Protab. 


.178 
.176 
.177 
.179 
.176 
.174 
.184 
.178 
.174 
.178 
.177 
.179 
.182 
.181 
.178 
.184 
.176 


.1761 


from  Bnyw 

to  Ooeip. 

Pzomb. 


.214 
.216 
.216 
.218 
.214 
.216 
.212 
.214 
.216 
.218 
.218 
.216 
.220 
.216 
.216 
.221 
.212 


.2166 


The  results  from  the  earlier  series  of  measurements  are,  as  will 
be  remembered,  assorted  by  nativities  somewhat  differently  from 
those  just  presented.  From  the  best  information  attainable,  it 
would  seem  that  the  circumference  a  was  generally  measured 
around  the  frontal  eminence,  but  not  infrequently  somewhat  lower 
down  the  forehead ;  that  b  was  usually  measured  above  the  edge 
of  the  brow ;  c,  generally  in  a  plane  not  quite  so  &r  back  as  in  the 
later  measures,  although  over  the  top  of  the  head ;  but  ef  from  the 
point  regarded  as  the  vertex  of  the  frontal  eminence  —  not  from  be- 
tween the  eyebrows,  as  in  the  later  series.  It  is  at  present  nearly, 
if  not  quite,  impossible  to  obtain  accurate  information  on  these 
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points,  and  it  is  strongly  probable  that  the  three  persons  engaged 
in  the  measurements  made  them  in  as  many,  somewhat  different, 
ways.  Yet  it  may  apparently  be  taken  for  granted,  without  risk 
of  large  error,  that  the  dimensions  a  and  b  in  this  series  belong  to 
a  region  ^  slightly  below  the  frontal  eminence,  c  to  a  plane  passing 
just  back  of  the  fontanelle,  and  ef  to  the  frontal  eminence  proper. 
The  protuberance  of  the  occiput  is  ordinarily  so  well  defined,  that 
there  can  be  small  danger  of  uncertainty  in  its  recognition. 

With  these  preliminary  cautions  we  will  give  in  Table  III.  the 
mean  values,  both  actual  and  relative,  of  the  four  head-dimensions 
observed  in  the  earlier  series. 


TABLE    m. 

Mean  Dimensions  of  Heads  of  White  Soldiers^ 
Actual  and  Proportional. 

(EarUer  Seriet.) 


1 

S6 

Aetoal  DliiMDalonf 

Pffopovtional  DliiMiinoni 

a 

W 

C 

«' 

a 

i» 

e 

«' 

In. 

IB. 

la. 

In. 

New  Eng.  States 

941 

22.18 

11.18 

12.96 

14.44 

0.880 

0.166 

0.198 

0.216 

New  York    .    . 

2  068 

22.16 

11.18 

18.01 

14.86 

.882 

.166 

.194 

.214 

N.  J.  and  Penn. 

1196 

21.97 

11.18 

18.01 

14.28 

.881 

.166 

.191 

.218 

Western  States 

478 

22.20 

11.83 

18.06 

14.37 

.828 

.167 

.198 

.212 

Slave  Sutes .    . 

2  024 

22.06 

11.08 

18.14 

18.67 

.824 

.162 

.194 

.199 

Brit  Provinces . 

183 

22.28 

11.22 

18.06 

14.41 

.888 

.168 

.196 

.216 

Eng.  and  Scot . 

217 

22.26 

11.17 

12.97 

14.19 

.886 

.168 

.196 

.214 

Ireland     .    .    . 

466 

22.42 

11.28 

18.01 

14.21 

.886 

.169 

.196 

.216 

Germany .    .     . 

264 

22.26 

11.20 

18.02 

14.11 

.886 

.169 

.196 

.218 

All  others     .     . 
Total   .    .    . 

88 

22.30 

11.26 

18.01 

14.17 

0.887 

0.171 

0.197 

0.216 

7  900 

22.129 

11.144 

18.042 

14.184 

0.8800 

0.1664 

0.1986 

0.2102 

It  will  be  seen  that  by  an  accidental  coincidence  the  mean  values 
of  the  circumference  a,  derived  from  the  two  series,  are  practically 
identical,  and  that  those  of  (V)  difier  by  less  than  one  twentieth  of 
an  inch.  The  mean  values  of  e  are  less  accordant,  their  difference 
amounting  to  nearly  half  an  inch,  or  three  and  a  half  per  cent. 
Tet  the  values  afforded  by  the  later  series  tor  the  other  classes  of 

^  See  pages  MS,  869. 
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wbite  men  resemble  those  fiimislied  for  soldiers  by  the  earlier 
series ;  so  that  it  would  seem  most  proper,  under  the  circumstances^ 
to  consolidate  all  the  values  of  these  three  dimensions  for  white 
soldiers,  as  if  they  belonged  to  a  single  group  of  men,  and  thus  for 
a  we  have  22.18  from  about  17  400  men,  for  (6)  11.15  from  about 
9000  men,  and  for  c  18.81  from  about  18  700  men. 

The  distance  of  the  frontal  eminence  from  the  angle  of  the  brow 
is  certainly  more  than  thirty-five  hundredths  of  an  inch,  but  the 
mean  values  of  e  in  the  two  series  differ  by  only  this  amount.  This 
incongruity  is  probably  due  to  inaccuracy  in  the  earlier  series,  and 
to  error  in  estimating  the  position  of  a  point  which  in  many  indi* 
viduals  scarcely  exists. 

8.  Linear  Measures  of  Heads  of  other  White  Men. 

After  the  remarks  already  made,  few  additional  comments  seem 
requisite  in  presenting  the  mean  results  deduced  for  the  other 
classes  of  white  men.  For  somewhat  more  than  half  the  sailors, 
the  first  two  measurements  were  made  in  the  erroneous  form  (a) 
and  Qi)  ;  and  the  total  mean  from  these  is  for  each  dimension 
about  one  fifth  of  an  inch  smaller  than  that  from  the  prescribed 
dimensions  a  and  b. 

The  next  following  series  of  tables,  lY.  to  IX.,  contain  the 
actual  mean  dimensions,  and  the  same  expressed  in  terms  of  the 
stature  as  unit,  for  the  sailors,  the  students,  and  the  five  abnormal 
specimens  of  humanity  whose  other  dimensions  are  given  in  the 
two  preceding  chapters. 
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TABLE    IV. 
Mean  Dimenriont  of  Head*  tf  SaUon. 


MftdTity 

No. 

a 

h 

No. 

(«) 

W 

A.  New  England  States . 

80 

22.06 

11.06 

49 

21.72 

10.92 

B.  N.  Y.,  N.  J.,  and  Pena 

>-        48 

22.52 

11.88 

112 

21.80 

10.92 

C  Ohio  and  Indiana .    . 

1 

22.66 

11.27 

1 

22.00 

11.00 

D.  Mich.,  Wise.,  and  01 

- 

- 

- 

6 

21.80 

11.04 

£.  Seaboard  SL  States  . 

8 

22.79 

11.62 

16 

21.69 

10.78 

F.  Kentucky  and  Tenn. 

1 

28.40 

12.10 

— 

- 

- 

G.  States  W.  of  Miss.  R 

1 

28.00 

11.00 

- 

— 

- 

H.  Brit.  ProY.  exd.  Caa 

29 

22.28 

11.84 

21 

21.78 

11.01 

L  Canada     .     .    .    .    . 

10 

22.14 

11.82 

6 

21.87 

10.70 

J.  England,  etc.    .    . 

49 

22.11 

11.11 

69 

21.82 

10.86 

K.  Scotland.    .    .    . 

14 

22.86 

11.14 

18 

21.90 

10.90 

L.  Ireland    .... 

182 

21.99 

11.27 

208 

22.19 

11.18 

M.  France,  etc.     .    . 

12 

22.02 

11.08 

8 

22.89 

11.27 

N.  Germany     .    .    . 

26 

22.26 

11.84 

86 

21.94 

10.84 

0.  Scandinavia     .    . 

44 

22.87 

11.87 

88 

22.09 

11.09 

P.  Spain,  etc.    .    . 

9 

22.21 

11.09 

9 

21.88 

11.18 

Q.  All  othen    .    . 

12 

22.09 

11.62 

18 

21.87 

11.02 

Total 

466 

22.161 

11.286 

696 

21.961 

10.997 

Other  Sailors  k  Marines 

168 

22.26 

11.218 

• 

- 

- 
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TABLE    IV.  —  (CofOinued.^ 
Mean  Dimensians  of  Seads  of  Sailors* 


Nattrilj 

No. 

e 

d 

e 

/ 

9 

A.  New  EngUmd  Sutes . 

129 

18.20 

12.06 

14.64 

4.81 

6.40 

B.  N.  Y.,  N.  J.,  and  Penn. 

166 

18.04 

11.68 

14.12 

4.62 

6.40 

C.  Ohio  and  Indiana .    . 

2 

18.20 

11.80 

14.87 

4.60 

6.68 

D.  Mich.,  Wise,  and  Bl. 

6 

12.88 

11.60 

18.74 

4.61 

6.47 

E.  Seaboard  81.  States  . 

19 

18.02 

11.48 

14.16 

4.66 

6.88 

F.  Kentucky  and  Tenn. 

1 

14.80 

12.20 

16.10 

4.10 

6.80 

G.  Sutes  W.  of  M 

iss.B. 

1 

18.00 

12.40 

16.80 

8.80 

6.70 

H.  Brit  ProT.  exd 

.Can. 

60 

18.80 

11.82 

14.40 

4.60 

6.66 

L  Canada    .    .    . 

• 

16 

18.10 

11.94 

14.67 

4.86 

6.44 

jr.  England,  etc.    . 

108 

12.99 

11.67 

14.26 

4.48 

6.89 

K.  Scotland.    .    . 

27 

18.17 

11.88 

14.86 

4.42 

6.44 

L.  Ireland    .    .    . 

886 

18.17 

11.77 

14.27 

4.60 

6.46 

M.  France,  etc.     . 

•  . 

20 

18.28 

12.04 

14.69 

4.46 

6.60 

N.  Germany     .    . 

62 

12.96 

11.66 

18.94 

4.62 

6.64 

0.  Scandinaria     . 

82 

18.29 

11.99 

14.47 

4.60 

6.67 

P.  Spain,  etc.    .    . 

18 

18.42 

11.88 

14.66 

4.48 

6.88 

Q.  All  others    .    . 

>    • 

80 

18.12 

11.70 

14.40 

4.67 

6.61 

Total 

1061 

18.188 

11.778 

14.804 

4.610 

6.449 

Other  Sailon  &  Marines 

168 

18.48 

12.84 

14.60 

4.86 

6.29 
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TABLE    V. 

Mean  Relative  Dimensions  of  Heads  of  Saxbrs. 


NftdTity 


A.  New  England  States  .... 

B.  New  York,  New  Jenej,  Penn. 

C.  Ohio  and  Indiana 

D.  Michigan,  Wise,  and  IIlmoiB  . 

£.  Seaboard  Slave  States    .    .    . 

H.  British  Provinces  exd.  Canada 

L  Canada 

J.  England,  etc.     ...... 

K.  Scotland 

L.  Ireland 

M.  France,  etc 

N.  Gennany 

0.  Scandinavia 

P.  Spain,  etc 

Q.  All  others 

Total 

Other  Sailors  and  Biarines  .    .    . 


.882 
.840 
.349 

.846 
.882 
.882 
.840 
.846 
.882 
.887 
.887 
.841 
.842 
.841 


.8857 


.886 


.199 
.197 
.203 
.181 
.198 
.199 
.197 
.200 
.203 
.199 
.202 
.196 
.208 
.207 
.202 


.1989 


.204 


.181 
.174 
.174 
.170 
.178 
.177 
.179 
.179 
.188 
.178 
.184 
.176 
.188 
.182 
.180 


.1788 


.186 


.219 
.218 
.221 
.202 
.215 
.216 
.219 
.219 
.222 
.216 
.224 
.211 
.221 
.226 
.228 


.2171 


.219 


The  sailors  who  are  assorted  by  their  nativities  in  Tables  IV. 
and  v.,  are  those  who  were  measured  throughout  without  clothing, 
and  have  formed  a  class  by  themselves.  The  other  sailors,  85  in 
number,  and  the  68  marines,  are  retained  in  a  separate  group, 
partly  because  some  labor  was  thus  avoided,  but  principally  be- 
cause they  formed  the  first  subjects  of  several  of  the  examiners, 
whose  earlier  measures  were  not  so  well  made,  for  want  of  experi- 
ence. 
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TABLE    VI. 

Mean  Dimentiont  of  Heada  of  StudewU. 


No. 

a 

h 

e 

d 

e 

/ 

9 

HarvArd      .    . 
Yale  .... 

Total  .    .    . 

124 
167 

In. 
22.41 

22.49 

in. 
11.00 

11.22 

in. 
13.08 

18.00 

In. 
12.88 

12.48 

in. 
14.91 

15.26 

in. 
8.78 

8.82 

In. 
5.28 

5.28 

291 

22.456 

11.129 

18.015 

12.438 

16.110 

8.781 

5.278 

TABLE    VIL 


Mean  Relative  Dinuntions  of  Head*  of  StudenU. 


a 

h 

c 

d 

e 

/ 

9 

Harrard 

Yale 

Total 

.827 
.882 

.160 
.166 

.190 
.192 

.180 
.184 

.217 
.226 

.054 
.056 

.077 
.078 

.8298 

.1684 

.1911 

.1826 

.2222 

.0555 

.0775 

TABLE     VIIL 
Mean  Divuntiont  of  Head»  of  Dwarvet,  etc. 


a 

h 

e 

d 

e 

/ 

9 

Joseph  Honter    .    . 

20.8 

In. 
10.5 

In. 

12.6 

In. 
11.7 

In. 
18.1 

In. 
4.1 

la. 
4.7 

CharieB  W.  Nestel   . 

20.8 

9.8 

12.1 

11.4 

18.8 

4.0 

4.4 

ElixaNeBtel    .    .    . 

19.8 

9.0 

12.4 

10.1 

18.0 

8.2 

8.9 

"Hoomio"     .    .    . 

15.0 

7.8 

6.6 

7.2 

9.1 

4.2 

4.8 

"Tola".    .    . 

14.9 

7.4 

7.2 

7.8 

8.4 

8.6 

4.2 
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TABLE    IX. 
Mean  Relative  Dimemiona  of  Meads  of  Dtearvea^  etc. 


a 

b 

C 

d 

e 

/ 
.101 

9 

Joseph  Hunter    .    . 

.602 

.2eo 

.312 

.290 

.824 

.116 

Charles  W.  Nestel    . 

.643 

.262 

.824 

.806 

.866 

.107 

.118 

Eliza  Nestel    .    .    . 

.616 

.287 

.396 

.822 

.414 

.102 

.124 

"Hoomio".     .    .    . 

.240 

.126 

.104 

.116 

.146 

.067 

.069 

"lola" 

.801 

.149 

.146 

.168 

.170 

.078 

.086 

As  regards  the  length  and  height  of  the  heads  of  the  abnormal 
specimens  of  humanity  included  in  Tables  VIII.  and  IX.,  it  will 
be  seen  that  the  principle  already  deduced,  concerning  the  i*elative 
sizes  of  head  and  body,  holds  good  for  the  dwarves ;  since  their 
heads,  though  relatively  so  much  larger,  are  actually  smaller  than 
usual ;  ^vhile  probably  the  most  striking  feature  of  the  abnormality 
of  the  two  other  cases  consists  in  their  microcephalous  character. 

But  notwithstanding  the  inordinate  diversity  of  these  heads,  both 
in  their  actual  and  their  relative  magnitude,  it  is  remarkable  bow 
slightly  the  two  dimensions  /  and  g,  which  de|)end  upon  the 
breadth,  vary  from  the  normal  values. 

The  Table  IX.  probably  presents  as  wide  a  range  of  relative 
cranial  dimension  as  can  easily  be  found ;  the  three  dwarves  pos- 
sessing heads  not  very  much  smaller  than  the  full  size  for  adults, 
so  that  the  dimensions  become  enormous,  in  ])roportion  to  the 
stature,  —  while  the  statures  of  tlie  microcephalous  Australian 
children  are  not  much  below  those  of  many  full  grown  men  and 
women.  The  relative  horizontal  circumference  of  Hoomio's  head 
is  less  than  two  fifths,  and  the  relative  length  of  the  periphery  over 
the  top  of  the  head  is  but  little  more  than  one  third,  of  the  length 
of  the  same  dimensions  in  Eliza  Nestel. 

4.  Linear  Measures  of  Heads  of  Other  Races. 

The  mean  actual  dimensions  of  liead  for  the  itill  blacks,  for  the 
mulattoes,  and  for  the  Indians,  are  given  in  Table  X.,  natives  of 
the  Free  States  and  of  die  Slave  States  being  distinguished  in  the 
assortment  Similarly  the  mean  relative  dimensions  of  the  same 
men  are  included  in  Table  XI. 
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TABLE    X. 
Mean  IHrnensions  of  Meads  of  Black%  and  Indiant. 


OlsMof  Han 


Full  Blacks 

Nrntives  of  Free  States 

Natiyes  of  SI.  States  . 


Total 


Mnlattoes 

Natiyes  of  Free  States 

Natiyes  of  SI.  States . 


Total 


Iroquois  Indians  .    . 


I 


226 
1794 

2  020 


109 
694 

868 

517 


I. 


11 


21.88 
21.91 

21.909 


21.87 
22.03 

22.003 

22.482 


DlftauM  bttween  Con- 
dyloid 


i; 


1 


11.90 
12.00 

11.985 


11.94 
12.44 

12.345 

12.083 


13.97 
18.95 

18.950 


14.12 
14.11 

14.109 

18.707 


it 


11.44 
11.67 

11.562 


11.61 
12.40 

12.244 

11.684 


s 


14.57 
14.38 

14.897 


14.40 
18.28 

18.548 

14.447 


Width 


f 


4.61 
4.67 

4.664 


4.77 
4.85 

4.887 

5.177 


5.20 
5.22 

5.2191 


5.24 
5.28 

5.281 

5.889 


TABLE    XL 
Mean  Relative  Dimensions  of  Heads  of  Blacks  and  Indians. 


OlAM 


Full  Blacks 

Natives  of  Free  States 

Natives  of  SL  States . 


Total 


Mixed  Races 
Natives  of  Free  Sutes 
Natives  of  SL  States. 


Total 


Iroquois  Indians 


No. 


226 
1794 

2  020 


169 
694 

868 

617 


a 


.380 
882 

.8814 


.880 
.882 

.8819 

.8296 


.179 
.181 

.1810 


.180 
.187 

.1868 

.1771 


.210 
.211 

.2106 


.218 
.218 

.2129 

.2009 


.172 
.175 

.1746 


.175 
.187 

.1848 

.1698 


.220 
.217 

.2177 


.217 
.218 

.2176 

.2117 


/ 


.069 
.070 

.0704 


.072 
.078 

.0780 

.0759 


.078 
.079 

.07881 


.079 
.079 

.07891 

.0856 
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5.   Q-eneral  Infereneet  from  (he  Linear  Meamtrea. 
Commencing  with  the  linear  meagurements,  oar  pnDcipal  mean 
results  may  be  usefully  arranged  in  compact  form,  for  comparison, 
as  in  the  following  table :  — 


TABLE     XII. 
Comparitrnt  of  Mean  Dimennont  of  Sead, 




1 

DUUon  Wtwwo  Condj- 

i 

WUlk 

ll 

/ 

l»lw« 

Clwodbn 

ll 

b 

ll 

c 

If 

d 

» 

BtUdCDU        .       . 

White  Soldim 

22 
22 
22 

22 
22 

4S 

13 

le 

48 
00 

11 
11 

12 
12 

IS 
31 
24 

08 
34 

ii.oa 

13.31 
13.13 
13.71 
14.11 
13.» 

1I.4S 
11.B2 
11.7T 
11.68 
12.24 
1I.B9 

48 
30 

4B 
GG 

S.78 
4.S4 

4.M 
G.18 
4,84 
4,66 

s 

B 
S 
B 
B 

IB 
46 
4S 

84 
23 

Malaltoa   .    . 

qpoc.     . 

In  tbia  table  the  values  of  a  and  c  for  white  soldiers  are  deduced 
from  the  aggregate  material  afforded  by  tlie  two  scries  of  meas- 
ures, which  contain  about  18  700  men  in  all.  For  the  first  of  these 
dimensions  the  two  series  give  mean  values,  identical  to  the  hun- 
dredth of  an  inch ;  but  for  the  latter  their  difference  is  consider- 
able, as  has  already  been  commented  upon. 

The  dimension  a  represents  the  circumference  of  the  head  in  a 
plane  approximately  parallel  to  the  base  of  the  skoll,  and  may, 
perhaps,  not  improperly  be  termed  the  horizontal  circumference. 
It  may  be  considered  the  largest  measurement  attainable  in  this 
direction ;  since  those  taken  around  the  brow  gave  on  the  average 
results  nearly  identical  with  those  taken  around  the  frontal  emi- 
nence, as  has  been  already  stated,  while  measurements  over  regions 
of  the  forehead  intermediate  between  these  yield  smaller  values,  as 
is  well  known. 

A  brief  examination  of  the  comparadve  table  jnst  presented 
will  disclose  some  interesting  &cts,  the  chief  of  which  may  be 
briefly  stated. 
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It  is  noticeable  that  the  mean  value  of  the  horizontal  circumfer- 
ence a  varies  within  comparatively  restricted  limits ;  the  maximum 
for  any  one  of  the  six  groups  differing  from  the  minimum  by  only 
one  fortieth  of  its  whole  amount.  Tlie  largest  value  belongs  to 
the  Indians ;  the  students  fall  but  little  below  these ;  and  the  other 
white  men,  the  mulattoes,  and  tlie  fiill  blacks  follow  in  the  order 
named. 

The  Indian  breadth  of  face  is  especially  manifest  from  the  fore- 
going table,  from  which  it  is  seen  that  the  mean  width  exceeds 
that  found  for  students  by  more  than  four  elevenths  of  its  whole 
amount  at  the  angles  of  the  jaw,^  and  by  nearly  one  ninth  part  at 
the  condyloid  processes. 

It  is  also  noticeable  that,  while  the  width  at  the  angles  of  the 
jaw  is  smallest  for  whites,  that  at  the  hinge  is  smallest  for  blacks; 
the  mean  value  for  mulattoes  lying  between  those  of  the  black  and 
red  men  in  the  former  case,  but  differing  only  slightly  from  that  for 
black  men  in  the  latter.  These  apparently  complicate  relations 
become  nevertheless  quite  simple  and  clear  when  we  consider  the 
width  of  the  jaw  at  the  angles,  not  independently,  but  with  regard 
to  its  difference  from  the  width  at  the  condyloid  processes,  as  will 
be  seen  in  the  next  following  table. 

The  comparatively  small  values  of  the  frontal  semi-circumfer- 
ence, i,  and  the  large  values  of  the  occipital  one  dy  in  all  the  groups 
of  white  men,  and  especially  in  the  students,  seem  somewhat  op- 
posed to  the  views  hitherto  prevailing ;  and  the  large  values  of  the 
three  lateral  semi-circumferences  6,  c,  rf,  in  connection  with  the 
very  small  longitudinal  one,  e,  in  the  mulattoes  cannot  fail  to  at- 
tract attention. 

These  facts  seem  to  indicate  that  in  the  white  race  that  part  of 
the  skull  to  which  the  lower  jaw  is  attached,  is  farther  forward,  and 
higher  than  in  the  black  or  red  race ;  thus  producing  a  decrease 
of  the  frontal  and  an  increase  of  the  occipital  semi-circumference 
as  measured  from  these  points,  as  well  as  a  diminution  of  the  trans- 
verse periphery  over  the  top  of  the  head.  The  form  of  the  pos- 
tero-superior  portion  of  the  head  apparently  more  than  compen- 
sates for  the  loss  of  cerebral  space  thus  occasioned. 

An  accurate  comparison  of  some  of  the  mutual  relations  of  the 
quantities  given  in  the  last  table  may  be  both  instructive  and  sug- 

^  The  singularly  small  width  found  for  students  at  the  angles  of  the  jaw  is  apparently 
the  result  of  a  personal  error  on  the  part  of  Dr.  KIsner,  all  whose  measurements  of  this  di- 
mension are  small,  in  consequence  of  a  hahit  of  measuring  somewhat  in  front  of  the  true 
'*  angle  of  jaw."    This  is  not  the  case,  of  course,  with  the  width  between  the  condyloid 
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gestive;  and  the  next  table  has  been  prepared  with  a  view  to 
affording  the  most  convenient  oversight,  and  recognition  of  ethno- 
logical distinctions. 


TABLE    Xin. 
Comparison  of  Proportional  DimeMions  of  Sead. 


Clajt  of  M«n 

Ih^dr-a 

2b-a 

g-f 

ft 

ft 

f 

e 

1 

d 

T 

€ 

e 

2^ 

Students 

White  Soldiers    . 

1.10 
1.00 

-0.20 
0.49 

1.50* 
0.82 

0.90 
0.96 

2.11 

2.07 

2.47 
2.44 

2.86 
2.16 

1.16 
1.09 

0.86 
0.88 

Sailors    .... 
Indians  .... 
Malattoes   .    .     . 

0.85 
1.18 
2.58 

0.82 
1.68 
2.68 

0.94 
0.66 
0.89 

0.96 
1.04 
1.01 

2.06 
2.07 
2.36 

2.41 
2.86 
2.70 

2.16 
1.98 
2.84 

1.09 
1.05 
0.96 

0.84 
0.82 
0.78 

M^^roes .... 

1.62 

2.05 

0.56 

1.04 

2.29 

2.67 

2.21 

1.03 

0.79 

The  first  column  gives  the  excess  of  the  sum  of  the  two  semi- 
circumferences  from  the  condyloid  processes,  around  thd  frontal 
eminence  and  the  occipital  protuberance  respectively,  above  the 
fiill  horizontal  circumference  measured  aronnd  the  same  parts,  and 
therefore  in  a  plane  wliich  passes  above  the  condyloid  processes. 
The  excess  in  question  affords  a  rude  means  of  estimating  the  dis- 
tance between  this  plane  and  the  line  joining  the  condyloid  pro- 
cesses. The  sharp  contrast  to  the  others,  in  this  respect,  which  the 
white  race  exhibits,  will  attract  immediate  attention,  as  will  alao 
the  curious  fact,  already  more  than  once  mentioned  in  previous 
chapters,  that  in  those  features  in  which  the  black  and  white  races 
present  marked  differences  of  conformation,  the  mulattoes,  sprang 
from  the  mixture  of  these  two,  frequently  differ  from  the  whites 
yet  more  widely  than  do  the  full  negroes  themselves.  Tlie  red 
man,  for  whom  the  mean  value  of  the  horizontal  circumference,  a, 
was  found  to  hp  larger  than  for  either  the  white  or  black  race, 
occupies  in  this  column  a  position  intermediate  between  these  twa 

The  second  column  shows  the  excess  of  twice  the  semi-circnm- 
ference  around  the  forehead,  ov^  the  ftill  circumference  around 
forehead  and  occiput;  and  here  too  the  contrasts  between  the 
races  are  strong,  and  our  comments  upon  the  first  column  find 
application  in  a  yet  higher  degree. 

In  the  third  column  is  the  difference  between  the  width  at  the 

•  See  note  page  88S. 
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■ii^es  of  the  jaws  and  at  the  condyloid  processes ;  chanurteiistic 
ethnical  differences  being  also  manifest  in  these  nombers. 

The  six  remaining  columns  contain  ratios,  and  seem  likewise 
well  deserving  of  attentive  consideration  in  their  ethnological 
bearings. 

Column  four  exhibits  the  proportion  between  the  frontal  and  the 
occipital  semi-circumferences ;  and  discloses  the  curious  and  sug- 
gestive fact  that  the  occipital  is  the  larger  for  all  the  classes  of 
white  men,  being  a  maximum  for  the  most  intellectual  class,  while 
the  frontal  is  larger  for  Indians,  full  blacks,  and  men  of  mixed 
race,  in  the  order  named. 

The  fifth,  sixth,  and  seventh  columns  show  the  ratios  which  the 
three  peripheries, — measured  from  the  condyloid  processes,  around 
the  forehead,  the  top  of  the  head,  and  the  occiput,  —  bear  to  the 
width  of  the  head  between  these  points.  In  a  crude  way  they  in- 
dicate the  extent  to  which  these  peripheries  vary  from  semicircular 
arcs  described  about  this  width  as  a  diameter ;  the  ratio  of  the 
sepii-circumference  to  the  diameter  of  a  circle  being  1.571.  In  all 
of  these  ratios,  ethnical  differences  are  clearly  manifest ;  the 
order  of  races  being  in  each  case,  —  Indians,  whites,  negroes, 
mulattoes.  The  order  of  the  three  classes  of  whites  docs  not 
appear  to  be  that  of  their  intellectual  development. 

In  the  eighth  column  is  the  ratio  which  the  periphery  from  brow 
to  occiput  over  the  top  of  the  head  bears  to  that  from  sifle  to  side, 
in  a  plane  nearly  vertical  and  at  right  angles  to  the  former.  This 
ratio  is  seen  to  be  the  largest  for  the  students,  and  successively 
smaller  for  the  other  white  men,  the  Indians,  the  blacks,  and  last 
of  all  the  mulattoes ;  for  which  last  named  class  the  lateral  dimen- 
sion is  actually  larger  than  the  longitudinal. 

Finally,  the  last  colimm  exhibits  the  magnitude  of  the  semi-cir- 
cumference parallel  to  the  base  of  the  skull  relatively  to  the  trans- 
verse lateral  one ;  and  in  these  ratios  the  order  of  races  is  essen- 
tially the  same  as  in  the  column  preceding. 

The  ratio  of  ^  to  ^  a,  —  that  is,  of  the  two  longitudinal  periph- 
eries in  perpendicular  planes,  —  shows  no  marked  ethnical  distinc- 
tions. 

. 

6.  Facial  Angles. 

The  measurements  of  the  Facial  Angle  have  yielded  a  less  sat- 
is&ctory  return  for  the  labor  expended  upon  them,  than  almost  any 
portion  of  our  materials  or  computations.  The  large  individual 
diversity,  —  the  inordinate  differences  between  the  results  obtained 
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hy  different  examiners,  notwithstanding  great  efforts  to  secure  uni- 
formity of  method,  —  and  the  erroneous  mode  of  measurement 
adopted  by  some,  and  not  immediately  detected, — have  combined 
to  make  the  assortment  and  reduction  of  the  results  very  onerous, 
and  at  first  bid  fair  to  render  it  a  thankless  task.  But  the  personal 
difierences  of  the  several  observers,  after  their  methods  had  be- 
come professedly  identical,  have  been  found  tolerably  constant; 
and  the  determination  and  application  of  these  differences  have 
ultimately  afforded  results  which  seem  fairly  entitled  to  confidence. 
The  mode  of  measurement  will  probably  be  understood  firom 
the  annexed  representation  of  the  instrument  devised  for  the  pur- 
pose. The  original  instrument  was  constructed,  under  Profes- 
sor Bache's  authority,  at  the  United  States  office  of  Weights  and 
Measures,  having  been  contrived  by  Mr.  Saxton,  of  that  Bureau, 
and  Dr.  Buckley.  Those  subsequently  made  have  been  but 
slightly  modified,  and  their  form  and  arrangement  may  be  easily 
understood  firom  the  representation  here  given.    A  fixed  peg,  at 


the  extremity  of  one  arm,  fits  the  external  orifice  of  the  ear,  the 
center  of  angular  motion  being  pressed  firmly  against  the  bone  of 
the  jaw  as  far  above  the  upper  lip  as  the  septum  of  the  nose  al- 

S5 
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lows,  while  the  extremity  of  the  second  arm  (which  is  so  con- 
structed as  not  to  interfere  with  the  nose)  is  applied  closely  to  the 
most  prominent  part  of  the  forehead ;  the  angle  being  read  ofiP 
from  the  graduated  arc  to  the  nearest  half  degree.  By  these 
practical  directions  it  was  believed  that  a  good  determination  would 
be  obtained  for  the  angle,  of  which  the  center  is  at  the  alveolar 
margin,  and  the  two  sides  are  the  lines  drawn  to  the  aural  aperture 
and  the  frontal  eminence  respectively. 

From  the  earlier  series  of  measurements  the  observations  are  so 
discordant  and  unsatisfactory,  that  our  attempts  to  deduce  satis&c- 
tory  results  were  soon  abandoned  as  hopeless.  The  discrepancy 
between  the  average  values  obtained  for  white  soldiers  by  two  of 
the  three  inspectors,  actually  amounts  to  nearly  thirteen  and  a 
half  degrees,  or  more  than  one  fifth  of  the  smaller  value.  And 
although  subsequent  measurements  have  rendered  it  not  improb- 
able that  the  arithmetical  mean  between  these  two  values  would 
not  differ  very  widely  from  the  truth,  yet  no  real  reliance  could  be 
placed  upon  numbers  deduced  in  such  a  way.  In  the  annexed 
Table  XIV.  the  results  of  this  first  series  are  given,  rather  as  a 
historical  and  curious  record  than  for  any  other  purpose.  It  would 
seem  that  the  large  values  obtained  by  Dr.  Buckley  are  chiefly 
owing  to  his  use,  at  that  time,  of  the  superciliary  ridge  as  the 
frontal  plane  of  tangency ;  and  that  the  small  values  given  by 
Messrs.  Fairchild  and  Risler  are  in  great  part  due  to  their  hav- 
ing habitually  placed  the  center  of  angular  motion  too  far  down 
upon  the  lip  —  against  the  upper  incisors,  in  fact,  rather  than  the 
alveolar  margin ;  also,  partly,  to  an  insufficient  pressure  of  this 
center  against  the  &ce. 
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TABLE    XIV. 

Mean  Facial  Angles  according  to  the  Earlier  Series. 


NatiTity 

Dr.  Buckley 

Mr.  Fairohnd 

Mr.  ] 

Ueltr 

No.  of  Men 

Angle 

No.  of  Men 

Ani^ 

No.  of  Men 

Angle 

o 

o 

o 

A 

459 

78.64 

7 

65.94 

153 

64.85 

B 

2  204 

78.71 

10 

66.10 

28 

67.83 

C 

166 

78.73 

8 

66.5 

2 

62.00 

D 

61 

78.47 

2 

67.26 

1 

61.0 

£ 

187 

79.84 

1322 

66.98 

1 

58.0 

F 

8 

79.33 

115 

67.52 

2 

58.00 

G, 

8 

73.67 

78 

67.15 

- 

— 

H 

7 

79.57 

1 

69.0 

8 

67.17 

I 

108 

78.56 

4 

66.75 

- 

- 

J 

HI 

78.19 

18 

65.22 

8 

66.67 

K 

26 

77.54 

1 

61.5 

2 

66.00 

L 

258 

78.37 

50 

66.81 

6 

62.50 

M 

17 

78.82 

4 

66.25 

8 

65.88 

N 

126 

78.46 

13 

65.54 

22 

66.14 

0 

5 

79.1 

1 

64.5 

- 

- 

Q 

Total     .    . 

I— 

57 

78.68 

6 

65.67 

5 

70.20 

8  748 

78.66 

1635 

66.97 

226 

65.25 

Passing  to  the  later  series  of  measures,  these  are  of  two  classes. 
In  the  first  the  superciliary  ridge  was  used  to  fix  the  direction  of 
one  side  of  the  angle ;  while  the  second  consists  of  those  made  after 
this  usage  was  changed  and  the  angle  was  determined  by  means  of 
tlie  frontal  eminence,  or  most  projecting  portion  of  the  forehead 
proper.  This  latter  class  is  much  the  more  numerous  for  the 
white  soldiers  and  sailors,  and  it  includes  nearly  all  the  other  men. 

Taking  then  the  latter  measurements  only,  our  first  problem  is, 
to  deduce  values  for  tlie  personal  differences  of  the  several  exam- 
iners in  measuring  the  facial,  angle. 

Fur  this  purpose  those  seven  examiners  were  selected  who  had 
measured  the  largest  number  of  white  soldiers  and  sailors ;  the 
men  examined  by  each  were  assorted  according  to  nativity ;  and 
for  each  nativity  the  average  discordance  was  determined  between 
the  results  of  the  several  examiners  and  the  mean  from  the  meas- 
ures of  all.     The  series  of  discordances,  thus  obtained,  was  com* 
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bined  according  to  the  weights  of  their  several  mean  values  for 
each  of  the  seven  examiners,  and  the  correction  thus  deduced  for 
each  person,  which  should  be  applied  to  all  his  results.  These  val- 
ues of  the  personal  errors  were  regarded  as  a  first  approximation, 
and  after  their  application  to  the  original  measures  the  process  was 
repeated,  until  the  repetition  produced  no  farther  change. 

The  weiglits  are  best  determined  according  to  the  method  given 
by  the  author  in  Vol.  III.  of  the  "  United  States  Astronomical 
Expedition  to  Chile,"  Chapter  on  Weights  and  Mean  Errors. 

The  trustworthiness  of  the  values  thus  deduced  was  tested  by 
a  similar  computation  in  which  the  total  numbers  of  men  were  used 
without  assortment  according  to  nativities.  To  accomplish  this, 
however,  the  differences  of  the  means  for  the  several  nativities 
were  first  determined,  and  corrections  then  applied  to  the  mean 
aggregate  results  from  each  examiner,  in  order  to  render  them  com- 
parable by  eliminating  the  effect  of  the  different  proportions  of  the 
various  nativities  examined  by  them. 

The  values  for  the  totals  obtained  by  these  difierent  methods 
were  entirely  accordant  to  the  hundredths  of  a  degree,  and  the 
following  series  of  corrections  was  thus  found.  They  are  to  be 
applied  to  any  measurement  of  the  facial  angle  to  render  the  re- 
sults of  the  different  examiners  homogeneous. 

Corrections  for  Personal  Error ^  of  Seven  Exammers^ 

from  MeatwrtM  of  White  Men, 


ttt      AB-^flA 

Backkj 

Baktf 

Phinney 

Lmds 

IImItIIj 

No. 
Men 

278 

Gorrae- 
tton 

No. 
Men 

Corree- 
tlon 

No. 
Men 

94 

Correo- 
tioo 

No. 
Men 

117 

GoiTeo> 
tkm 

A 

-8?88 

828 

+  2!26 

+  0.10 

+  2?11 

B 

716 

-8.69 

220 

-f-1.39 

326 

+  0.47 

882 

+  2.51 

C 

856 

-4.08 

1 

+  1.14 

297 

+  0.17 

251 

+  2.11 

D 

68 

-8.78 

8 

+  1.88 

83 

+  0.97 

746 

+  2.93 

E 

66 

-8.61 

88 

+  2.17 

80 

+  0.23 

83 

+  1.88 

F 

27 

-4.40 

1 

+  6.49 

24 

-0.18 

28 

+  0.99 

I 

86 

-8.76 

88 

+  1.10 

22 

+  0.20 

189 

+  2.89 

J 

62 

-8.38 

18 

+  8.98 

47 

-0.84 

78 

+  2.17 

L 

224 

-8.91 

86 

+  2.18 

145 

-0.97 

69 

+  2.28 

N 

116 

-8.86 

14 

+  0.69 

83 

+  0.32 

71 

+  1.99 

Q,P,ete. 

8 
1936 

-8.86 

6 

-0.01 

26 

+  0.10 

16 

+  2.89 

Totd.    .    . 

-8.780 

688 

+  1.888 

1176 

+  0.162 

2424 

+  2.660 
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Correetims  for  Pergonal  Error ^  of  Seven  Examiners. — (  ConJtiniud^ 


%!T.    -  ■      ■  A 

Rmtth 

Binar 

Sterk 

Nfttifity 

No.  or 
Ilea 

Corree- 
tioo 

No.  of 
Men 

Oorrae- 
Uon 

No.  of 
Hon 

l/Ofrso* 
tion 

A 

171 

o 
-2.14 

127 

o 
+  1.45 

16 

+  0.11 

B 

510 

-2.35 

178 

+  1.58 

18 

+  0.08 

C 

170 

-2.56 

226 

+  1.60 

78 

+  0.96 

D 

39 

-3.42 

38 

+  0.86 

6 

-0.17 

£ 

66 

-8.22 

18 

+  1.85 

^ 

F 

84 

-1.30 

54 

+  2.54 

59 

+  0.68 

I 

48 

-8.21 

21 

+  2.14 

1 

-8.10 

J 

46 

-2.13 

52 

+  1.24 

1 

+  12.48 

L 

183 

-8.06 

116 

+  2.58 

10 

+  1.84 

N 

92 

-2.18 

74 

+  2.01 

5 

-8.80 

Q,  P,  etc 

28 

-2.70 

29 

+  1.70 

8 

-2.68 

Total .    .    . 

1827 

-2.482 

928 

+  1.760 

197 

+  0.570 

The  almost  uniform  agreement  in  the  sign,  and  the  accordance 
in  amount  also,  for  those  groups  where  the  number  of  cases  is  snf- 
ficient  to  give  significance  to  the  determinations,  furnish  a  manifest 
corroboration  of  the  general  correctness  of  our  values. 

If  we  now  discuss  the  results  obtained  for  colored  men,  in  the 
same  manner,  we  similarly  obtain  the  correction  requisite  for  re- 
ducing the  measures  made  by  any  one  person  to  those  correspond- 
ing with  the  mean  of  all.  But  it  is  clear  that  this  correction  for 
any  individual  M'ill  not  be  the  same  as  that  deduced  from  the  re- 
sults for  white  men,  inasmuch  as  the  standard  of  comparison  is 
derived  from  independent  and  dissimilar  materials.  And  in  com- 
paring tne  values  for  white  and  black  men,  it  becomes  necessary  to 
adopt  some  one  standard  of  reference,  which  we  may  assume  to  be 
free  from  error. 

The  corrections  for  personal  error  thus  derived  from  the  meas- 
ures of  facial  angles  of  colored  men  only,  by  the  process  heretofore 
explained,  and  referred  to  the  average  value  obtained  from  colored 
men  only,  are  given  in  the  next  tabular  view,  the  full  blacks  being 
as  heretofore  discriminated  from  the  mulattoes,  and  natives  of  the 
Free  States  from  those  bom  in  Slave  States.  The  great  inferiority 
of  their  numbers  to  those  of  the  whites  whose  measures  we  possess 
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gives  of  course  a  corresponding  inferiority  to  the  value  of  the  de- 
termination, and  the  non-accordance  of  the  numbers  shows  the  im- 
portance of  resorting  to  some  other  method,  for  establishing  the 
personal  equation  between  those  examiners  who  measured  chiefly 
white  men,  and  those  whose  examinations  were  mostly  confined  to 
the  black  race.  The  values  of  the  several  corrections  are  those 
which  will  reduce  the  mean  value,  for  the  particular  examiner  and 
class  of  men,  to  the  mean  value  deduced  from  all  the  angles  meas- 
ured, by  all  the  examiners  included  in  the  table,  for  the  aggregate 
of  all  the  colored  men,  whether  full  blacks  or  mulattoes. 


Correctiana  far  Personal  Difference  of  Eocaminers^ 

at  deduced  from  Mecuwret  of  Colored  Men, 


FaUBlacka 

Mixed  Raeei 

SzBBilim 

NatlTM 

ofFiwSte. 

NatlTM  of  SI.  States 

Natirei 

ofFreeSta. 

NatiTeiofSl.StatM 

Number 

Corraction 

Namber 

Correction 

Xnmber 

Correction 

Nnmber 

Comction 

Baker  .    . 

4 

-1-2.88 

822 

•1^3.18 

3 

+  1.76 

63 

o 
+  8.21 

Phinnej  . 

4 

-0.87 

7 

-1.24 

4 

-0.68 

8 

-3.30 

BubmU     . 

28 

-3.83 

162 

-8.53 

48 

-4.43 

88 

-8.40 

Mjen  .    . 

8 

-1.82 

144 

-2.62 

2 

-2.68 

44 

-2.11 

EUner.    . 

23 

-1.43 

7 

-0.96 

— 

- 

- 

- 

Wales.    . 

82 

-3.14 

639 

-4.11 

60 

-8.11 

80 

-3.39 

WUder     . 

1 

-4.99 

1 

+  2.04 

20 

-1.20 

18 

-1.56 

Amrj  .    . 

" 

" 

19 

+  10.62 

2 

+ 12.42 

198 

+  9.27 

The  great  influence  which  the  219  very  abnormal  values,  ob- 
tained by  Dr.  Avery,  exert  upon  the  mean  of  all,  and  thus  upon 
the  other  individual  corrections,  is  palpable.  Even  rejecting  these, 
moreover,  the  comparatively  small  number  of  blacks  measured  by 
Messrs.  Phinney  and  Eisner,  and  the  small  number  of  wliites 
measured  by  Messrs.  Myers,  Russell,  and  Wales,  would  throw 
some  doubt  on  the  trustworthiness  of  the  remaining  values.  We 
must  therefore  resort  to  some  entirely  diflerent  means  of  obtaining 
the  desired  comparison. 

If  from  the  observations  of  each  of  those  ten  examiners,  who 
measured  both  white  and  black  men,  we  deduce  the  differences  of 
fiu^ial  angle  in  these  classes,  and,  in  combining  these  difierences, 
use  weights  proportional  to  the  number  of  cases  in  the  smaller  of 
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the  two  groups  from  which  they  have  been  severally  determined, 
we  shall  find  the  facial  angles  for  the  colored  men  smaller  than  for 
the  whites  by  the  following  amounts :  — 


CUm 

Number 

DUhraiot 

Full  Blacks  bom  in  Free  States  .    . 

82 

1.027 

"        "         **     "  Slave     " 

478 

8.011 

Total  Full  Blacks     .    .    . 

504 

2.826 

Mulattoes  bom  in  Free  States    .    . 

59 

1.199 

"          "     "  Slave    " 

160 

2.892 

Total  Mulattoes  .... 

169 

2.248 

Aggregate  Natives  of  Free  States   . 

98 

1.085 

"             "      "  Slave    " 

581 

2.963 

Aggregate  of  aU  Negroes  .... 

569 

2.768 

The  reason  why  the  numbers  of  men  from  which  the  totals  are 
derived,  are  not  the  sums  of  the  numbers  corresponding  to  the 
component  groups,  will  be  evident  on  consideration  of  the  mode  of 
computation,  which  assigns  to  the  differences  obtained  from  the  ob- 
servations of  each  examiner  the  number  of  men  in  the  smaller  of 
the  two  groups  compared. 

The  remarkable  superiority  here  visible  in  the  value  of  the  facial 
angle  for  colored  natives  of  the  Free  States  is  very  striking,  — 
greatly  surpassing,  as  it  does,  the  excess  of  the  angle  in  mulattoes 
over  that  in  full  blacks.  Yet  although  this  cannot  be  entirely  at- 
tributed to  the  influence  of  personal  equation  between  the  exam- 
iners, it  may  be  considerably  affected  by  this  disturbing  element ; 
and  in  comparing  the  measurements  by  different  examiners,  it 
seems  unadvisable  to  use  the  foregoing  determinations  as  a  mQ^ms 
of  reduction. 

Assorting  the  results  obtained  by  each  examiner  according  to 
the  class  of  men  to  which  they  belong,  we  have  the  next  table,  in 
which  the  number  of  cases  from  which  each  mean  is  computed  is 
indicated  by  figures  in  smaller  type  immediately  above  the  corre- 
sponding angle. 
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TABLE    XV. 
Mean  Facial  Angles^  as  determined  by  each  Examiner. 

(Laier  Seriei,) 


Phinnqr 

Bak«r 

BoMoU 

Bfyoi 

Waks 

White  Men 

Full  Blacks— Free  States 

SUve  Stotea 

Mulattoea— Free  S  totes  . 

"           Slave  States 
Total  Free  Stotes    . 

"  Slave  Stotes  . 

Aggregate  Negroes .    .    . 

1228 
72?048 

4 
70.875 

7 
71.286 

4 
71.500 

8 
78.838 

8 
70.987 

10 
72.050 

18 
71.556 

702 
70^856 

4 
67.125 

822 
66.861 

8 
69.167 

68 
67.830 

7 
68.000 

876 
66.927 

882  • 
66.947 

148 
779868 

28 
78.339 

162 
78.571 

48 
75.3ti4 

88 
78.982 

76 
74.612 

260 
78.698 
.     826 
78.911 

78 
75^000 

8 
71.338 

144 
72.566 
2 

78.500 
44 

72.648 

6 
72.200 

188 
72.585 

198 
72.575 

28 
749138 

82 
78.152 

689 
74.158 

60 
74.033 

80 
78.905 

142 
78.525 

619 
74.121 

761 
74.010 

BflMT 

Lmrli 

Wilddr 

▲t«7 

Fninlii 

White  Men 

Full  Blacks — Free  Stotes 

"    '    <*         Slave  Stotes 

Mnlattoes— Free  Stotes  . 

"           Slave  States. 

Total  Free  Stotes    . 

"    SUve  Stotes  . 

Aggregate  Negroes  .    .    . 

1020 
70?410 

28 
71.485 

7 
71.000 

28 
71.435 

7 
71.000 

80 
71.883 

2460 
69?722 

1 
63.000 

1 
68.000 

1 
63.000 

1 
70?000 

1 
75.000 

1 
68.000 

20 
72.125 

18 
72.088 

21 
72.262 

19 
71.868 

40 
72.075 

10 
659200 

19 
59.421 

2 
58.500 

108 
61.270 

8 
58.500 

217 
61.108 

219 
61.084 

229 
679338 

2 
64.500 

2 
64.500 

2 
64.500 

Bnekloj 

Rmlth 

Stark 

WoUo 

White  Men 

1970 
75?967 

1867 
749701 

200 
719445 

78 
749185 

DIMENSIONS  AND  PROPORTIONS  OF  HEAD.  898 

A  very  slight  comparison  of  these  results  saffices  to  elicit  the 
carious  fact  that  the  personal  equation  between  any  two  exammers 
seems  to  vary  with  the  class  of  men  examined,  so  that  the  results 
deduced  from  the  examinations  of  white  and  of  black  men  are 
quite  diverse  in  most  cases,  and  in  some  are  actually  discordant. 
This  may  in  some  instances  be  accounted  for,  by  supposing  a  grad- 
ual change  in  the  habitude  of  the  examiner,  —  in  consequence  of 
which  his  personal  error,  at  the  period  when  he  measured  whites, 
was  actually  different  from  tliat  when  at  a  later  date  he  measured 
negroes.  But  these  sources  of  error  seem  inseparable  from  the 
problem,  and  our  aim  must  be  to  detect  and  eliminate  them  where 
this  is  possible,  and  to  exclude  from  our  discussion  those  materials 
which  clearly  forbid  the  possibility  of  such  elimination. 

For  this  purpose  the  mean  value  obtained  from  the  measure- 
ments by  each  examiner,  was  compared  with  that  resulting  from 
those  of  every  examiner,  for  each  of  five  classes  of  men  separ- 
ately, namely,  whites,  full  blacks,  and  mulattoes,  bom  in  the  Free 
States,  full  blacks,  and  mulattoes,  bom  in  the  Slave  States.  The 
determinations  from  these  five  classes  were  then  combined  by 
weight,  where  the  groups  were  sufficiently  large  to  make  this  worth 
while,  and  preliminary  values  of  the  differences  were  thus  obtained. 
But  no  determinations  were  employed  except  those  obtained  by 
comparing  results  from  the  same  class  of  men. 

Without  entering  upon  prolix  and  tedious  details  of  the  investi- 
gation, which  proved  laborious  in  the  extreme,  it  may  be  stated  at 
once  that  it  was  found  necessary  to  exclude  the  measures  by  Major 
Wales  on  account  of  the  great  discrepancy  between  his  personal 
errors  as  deduced  from  the  different  classes  of  men  measured,  no 
matter  what  other  examiner  might  be  taken  for  comparison.  The 
measures  by  Messrs.  Stark  and  Wells  were  also  provisionally 
omitted,  on  account  of  the  small  number  of  men  which  they  com- 
prised ;  as  also  those  of  Messrs.  Avery  and  Fumiss  in  consequence 
of  their  great  deviation  from  the  others. 

The  mean  results  of  the  remaining  nine  examiners  thus  afford 
twenty-three  determinations  of  personal  difference  in  the  measure- 
ment  of  facial  angles,  yet  these  several  observed  values  are  by  no 
means  mutually  consistent.  The  true  values  must  be  subject  to 
the  restrictions  imposed  by  thirty-six  absolute  equations  of  condi- 
tion. Thus,  denoting  the  several  personal  difierences  by  the  letters 
of  the  alphabet,  and  putting  the  true  values  — 

Buckley  —  Phinney  =  a  /  Phinney  —  Baker  ■-  A  ;  etc 
Buckley  —  Baker  —  ft  /  Phinney  —  Russell  =«  t  /  etc 
Buckley  —  Russell  »  c  ;     Phinney  —  Myers  '^  k;  etc 
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we  must  have  — 

a  -}-  ^  ■■  ^>    a  -}-»-■  ^>  etc. 

The  observed  values  therefore  require  such  modification  as  will 
briug  about  an  absolute  conformity  to  these  rigorous  conditions,  by 
some  process  which  shall  make  the  sum  of  the  squares  of  the 
amounts  of  change  a  minimum,  after  the  amount  of  each  change 
has  been  multiplied  by  its  appropriate  weight.  In  other  words, 
that  system  of  interdependent  values  must  be  found,  which  best 
accords  with  the  observed  system  of  twenty-three  approximate 
values,  taken  as  a  whole,  wliile  it  perfectly  satisfies  the  twenty-six 
rigorous  conditional  equations. 

This  is  accomplished  by  means  of  what  Gauss  has  named  the 
**  correlatives  "  of  the  equations  of  condition. 

Denoting  the  several  observed  values  of  the  personal  differences 
by  the  capital  letters 

A,  By  C,Dy  etc., 

the  corresponding  probable  values,  which  we  desire  to  obtain,  by 

a,  hy  Cy  dy  etc., 
and  the  corrections  needed  by  the  former  by  the  Greek  letters 

a»  A  7>  ^  etc., 
we  have  twenty-three  observed  equations  of  the  form 

a— ^  +  a,    5  — ^+A    c— a+y,etc., 

and  thirty-six  rigorous  equations  of  the  form 

a  — 5-f-A  — 0,    a— c-ft— 0,     6  — c  +  O  — 0,etc, 

in  all  fifty-nine  equations  from  which  the  most  probable  values  of 
the  twenty-three  unknown  quantities  a,  ^,  y,  etc.,  are  to  be  deduced. 
For  this  end,  the  weights  p\  ^',  /?" ',  etc.,  or  measures  of  the  rela- 
tive trustworthiness,  of  the  several  mean  values  Ay  By  C,  etc.,  are 
to  be  determined,  ft'om  considerations  both  of  the  number  of  cases 
upon  which  these  means  depend,  and  of  the  mutual  accordance  of 
the  individual  results.  Then  substituting  in  the  rigorous  equations 
of  condition,  the  values  of  a,  6,  <?,  etc.,  derived  from  the  observed 
quantities,  we  obtain  thirty-six  equations  of  the  form 

n'  -1-a  — )8  +  A  — 0 

(I.)  etc,  etc., 

n^  +  ^_y  +  o  — 0 
etc.,  etc 
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And  introducing  the  correlatives  (1),  (2),  (3),  (4),  etc.,  so  as  to 

satisfy  the  conditions  of  "  least  squares,"  we  form  twenty-three 

•  new  conditional  equations  containing  only  these  correlatives,  the 

weights  y,  y,  ^'",  etc.,  and  the  unknown  quantities  a,  )8,  y,  etc.,  in 

the  fonn 

(l)  +  (2)-|-   (3)+   (4)+    (5)+   (6)-p'   a_0 

-(')  +  (7)+    («)+    (9)-f  (10)+(ll)-p"^-0 

(H.)      -(•2)-(7)-(12)  +  (13)+(14)  +  (15)-y"y-0 

_(3)_(8)  +  (12)H-(16)+(17)  +  (18)-p""8-0 

etc.,  etc 

Substituting  now  in  the  equations  I.  the  values  of  a,  p^  y,  etc.,  as 
derived  from  the  series  II.,  we  obtain  thirty-six  normal  equations 
containing  only  the  known  quantities  n',  n",  w'",  etc.,  together  with 
the  thirty-six  unknown  correlatives  (1),  (2),  (3),  etc. ;  and  thus 
aflPoixiing  the  most  probable  values  of  these  correlatives  for  deter- 
mining the  desired  corrections  a,  ^,  y,  from  the  series  of  equations 
lU 

Even  this  simple  process  necessarily  becomes  exceedingly  oner- 
ous in  such  a  case  as  the  present,  which  demands  the  numerical 
solution  of  thirty-six  equations  containing  an  equal  number  of  un- 
known quantities.  Still  we  have  not  shrunk  &om  this  labor,  even 
when  the  incorporation  of  Major  Wales's  observations  raised  the 
number  of  equations  to  62.  After  it  became  evident  that  these 
must  be  excluded  from  the  series  and  the  work  repeated,  the  rigor- 
ous solution  was  not  reattempted,  but  closely  approximate  values 
were  deduced  by  sundry  devices  of  numerical  computation.  Thus 
we  obtain  the  following  results,  which  are  entitled  to  full  confidence. 
Mr.  Phinney's  measures  are  selected  as  the  basis  of  comparison, 
both  because  thev  are  near  the  mean  of  all,  and  on  account  of  the 
very  satisfactory  character  of  their  mutual  accordance. 


u 
u 
a 
u 
a 
u 
u 


u 


—  Buckley 

«  - 

-  3!878 

—  Baker 

—  + 1.743 

—  Russell 

—  —  5.387 

—  Myers 

=  —  2.989 

—  Eisner 

»  - 

- 1.667 

—  Lewis 

«  . 

-  2.881 

—  Smith 

—  —  2.685 

—  Wilder 

=-  —  2.579 

—  Stark 

«  +  0.632 

—  Wells 

2.114 

—  Avery 

+  7.858 

—  Fumiss 

=-  - 

-  4.687 

1  For  the  details  of  thb  method  in  its  generml  fonn,  see  Ganas,  BnqipUm.  Tkeorim  Oom^ 
MuKicNMi,  pp.  16  tt  ieqq.  and  Chaurenet,  S^ihtr.  and  PracL  JMrom,^  II.  pp.  MS-07. 
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The  last  four  of  these  valaes  have  been  deduced  on  the  assump- 
tion that  the  preceding  eight  were  absolutely  correct,  and  probably 
differ  by  entirely  unimportant  amounts  from  those  which  would 
have  been  obtained  had  they  been  included  in  the  original  solu- 
tion. 

In  the  entire  series  of  nearly  eighty  personal  differences,  only 
four,  of  those  which  depend  upon  so  many  as  twenty  comparisons, 
are  found  to  require  a  change  of  their  observed  values  by  so  much 
as  four  tenths  of  a  degree,  to  produce  the  entire  accordance  and 
consistency  which  has  been  attained.  The  greatest  change  was 
0?800,  required  by  the  difference  **  Russell  —  Myers,"  which  de- 
pended upon  only  266  comparisons  as  foUows :  — 


White  Men 

Mulattoes  bom  in  Slave  States  • 
Full  Blacks  bom  in  Slave  States 


Mean 266 


No. 

IMlBBmioc 

78 

+ 

2.868 

44 

+ 

1.284 

144 

+ 

< 

+ 

■ 

1.005 

266 

1.598 

Adopted  value -)- 2.398 

The  rejection  of  Major  Wales's  facial  angles  will  be  justified  by 
a  tabular  view  showing  the  nature  of  the  discrepancy. 


WalM 

1  — Balur 

WsiM 

-RoMeU 

Ko.  of 
M«n 

DilBn^- 
race 

No.  of 
Hon 

Diffor- 
oDoe 

White  Men  .... 
MnUttoes  Free  Stotes 
Mulattoes  81.  States 
Full  Blacks  Fr.  Stotes 
Full  Blacks  81.  Stotes 

28 

08 

822 

+  8.788 
+  6.676 
+  7.292 

28 
48 
80 
28 
182 

o 

-  8.780 

- 1.821 

-  0.027 
-0.187 
-f- 0.682 

WalM 

--Ifym 

WalM 

-B«r 

*o.  of 
Men 

DlffBr- 
eneo 

No.  of 
Mim 

DUfasw 

•DM 

28 

-0.862 

28 

+  8.728 

44 

+ 1.267 

- 

— 

- 

- 

28 

+ 1.717 

144 

+  1.687 

- 

- 

The  impossibility  of  deducing  trustworthy  results  from  these 
data  needs  no  comment,  and  no  entirely  satisfactory  explanation  of 
the  discordance  has  been  found.  A  gradual  unrecognized  change 
in  the  manner  of  measuring  seems  to  offer  the  most  plausible  solu- 
tion of  the  difficulty. 

The  values  of  personal  equation  now  deduced  must  be  applied 
to  all  the  facial  angles  excepting  those  measured  by  Major  Wales. 
The  results  will  then  be  essentially  such  as  they  would  have  been 
had  all  been  measured  by  Mr.  Phinney,  and  the  work  of  the  vari- 
ous examiners  may  be  aggregated  without  hesitation.  Thus  we 
obtain  the  following  table  of  results :  — 
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TABLE    XVL 


Mean  Facial  Angles  of  Different  Classes  of  Men^ 

corrected  for  PenontU  Equation. 


Claw 


White  Soldiers  and  Sailors 

Students 

Full  Blacks  bom  in  Free  States  .... 
Full  Blacks  bom  in  Slave  States     .    .    . 

Total  Full  Black 

Mulattoes  bom  in  Free  States   .... 
Mulattoes  bom  in  Slave  States  .... 

Total  Mulattoes 

Indians 


Number  of 
Szamlnsn 

Number  of 
CMet 

FmIaI 
Angle 

18 

9805 

72.082 

1 

290 

78.874 

6 

68 

70.188 

8 

668 

68.786 

8 

726 

68.807 

6 

79 

69.897 

7 

406 

69.104 

7 

480 

69.288 

1 

600 

72.864 

The  values  given  in  this  table  are  probably  entitled  to  fiill  reli- 
ance, at  least  to  the  first  decimal  figure  inclusive. 

Of  the  facts  thus  brought  to  light,  the  most  noticeable  are  the 
large  mean  values  for  students  and  Indians,  surpassing  those  for  all 
the  other  classes,  —  the  marked  superiority  in  the  mean  &cial  angle 
of  natives  of  the  Free  States  over  natives  of  the  Slave  States ;  and 
the  comparatively  low  values  for  the  black  race.  The  preeminent 
values  found  for  students  and  for  Indians  do  not  seem  referable  in 
any  degree  to  personal  equation,  although  but  one  examiner  was 
employed  for  each  of  these  groups ;  since  in  both  cases  the  correc- 
tion for  personal  difference  is  well  established,  and  has  already  been 
applied. 

Considering  next  the  white  men  by  themselves  (excluding  stu- 
dents), and  classifying  them  according  to  their  nativities,  we  ob- 
tain the  results  following :  — 
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TABLE    XVII. 
Mean  Facial  Angles  of  White  Soldiers  and  SaUors^ 

corrected  for  Permmal  Equation, 


NatlTity 

Boldina 

Sailon 

Aggregate 

No.  of 

Exam- 

inen 

No.  of 
Ifoa 

Facial 
Angle 

No.  of 

Kxani- 

ioen 

No.  of 
Men 

Facial 
Angle 

No.  of 

Exam- 

Inen 

No.  of 
Men 

Facial 
Angle 

A 

11 

1049 

72.09 

2 

94 

72.63 

11 

1148 

72.189 

B 

12 

2  829 

72.09 

2 

60 

78.00 

12 

2  879 

72.102 

C 

9 

1406 

72.18 

2 

2 

68.08 

9 

1408 

72.169 

D 

9 

929 

72.08 

1 

1 

76.67 

9 

980 

72.081 

£ 

11 

821 

71.98 

2 

8 

71.85 

11 

829 

71.978 

F 

9 

225 

71.82 

1 

1 

67.17 

9 

226 

71.801 

Gi 

5 

12 

71.58 

1 

1 

66.67 

5 

13 

71.156 

G, 

8 

80 

72.98 

- 

- 

- 

8 

80 

72.984 

H 

11 

82 

72.86 

2 

28 

72.67 

11 

55 

72.782 

I 

9 

848 

71.75 

2 

12 

70.25 

9 

855 

71.700 

J 

10 

271 

72.09 

2 

58 

78.51 

10 

824 

72.320 

K 

9 

65 

71.82 

2 

17 

71.65 

9 

82 

71.786 

L 

11 

782 

71.98 

2 

182 

72.72 

11 

864 

72.055 

M 

9 

69 

72.41 

2 

12 

74.46 

9 

81 

72.714 

N 

11 

479 

72.06 

2 

28 

72.80 

11 

502 

72.075 

0 

8 

88 

72.12 

2 

47 

72.09 

8 

80 

72.103 

P 

4 

6 

72.57 

2 

10 

70.92 

5 

16 

71.538 

Q 

9 

85 

71.81 

2 

18 

71.87 

9 

48 

71.699 

Total 

13 

8  866 

72.055 

2 

499 

72.561 

18 

9  865 

72.082 

Here  there  appears  to  be  no  sufficient  ground  for  inferring  any 
decided  difference  in  the  facial  angle,  connected  with  tlie  nativity. 
Those  nativity-groups  for  which  the  mean  values  vary  most  from 
the  mean  of  all  are  composed  of  the  least  numbers  of  men,  and  it 
is  noteworthy  that  of  the  first  six  groups  of  the  aggregate  column 
in  order  of  magnitude,  including  all  those  which  consist  of  so  many 
as  four  hundred  men,  the  maximum  variation  from  the  mean  of  all 
is  but  5'. 

The  absolute  values,  here  given,  are  of  course  dependent  to  a 
certain  extent  upon  the  correctness  of  Mr.  Phinney's  work,  since 
all  the  measurements  have  been  referred  to  him  as  the  standard. 
But  it  will  be  borne  in  mind  that  his  mean  value  is  closely  accord 
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ant  with  the  mean  of  the  aggregate  of  those  other  examiners  whose 
experience  was  greatest,  and  whose  accoracj  is  best  established  bj 
the  character  of  their  results. 

The  diversity  of  the  mean  values  found  for  soldiers  and  for  sail- 
ors seems  unimportant,  in  view  of  the  small  number  in  the  latter 
class  ;  and  we  may  be  justified  in  inferring  that  the  average  facial 
angle  among  white  men,  as  represented  in  the  American  army  and 
navy,  does  not  vaiy  by  one  fifth  of  a  degree,  or  12',  from  our  final 
value  72^1,  —  while  for  the  negroes,  whether  of  pure  blood  or 
mulattoes,  it  is  below  70^. 

Our  next  table  exhibits  the  range  of  variation  found  in  the  sev- 
eral classes  of  men  examined. 


TABLE    XVm. 

Oreatest  and  Least  Facial  Angles  observed. 


NatlTity 

Larvett  Valas 

Smallflst  Valna 

ADgte 

o 
85.7 

86.7 

81.7 

85.7 

84.7 

75.6 

79.0 

76.6 

Bemarkfl 

ADgto 

0 

65.0 
56.7 
61.7 
61.7 
56.7 
63.6 
59.0 
66.6 

Benuurki 

White  Soldiers.    . 
Sailors      .... 
Students  .... 
Full  Blacks,  Fr.  Sts. 
Full  Blacks,  SI  Sts. 
Mulattoes,  Fr.  Sts. 
Mulattoes,  SL  Sts. 
Indians     .... 

Ohio  or  Ind. ;  Eisner,  Ex. 
Eng.  and  Ireland,  1  each 
1  each  of  5  diffnt  nations 
No  other  above  74.6 
Two  others  of  SO®    .    . 
Ruspell,  Examiner   .     . 
Myers,           "            .    , 
Buckley,       "  (2  cases) 

Ireland ;  Phinney  Ex. 
Middle  Sts. ;  Eisner  " 
New  England  States 
Eisner,  Examiner 
Baker,        " 
Russell,      " 
Myers,        " 
Buckley,     " 

When  the  facial  angle  was  measured  by  using  the  superciliary 
ridge  instead  of  the  frontal  eminence,  the  mean  value  was  greater, 
by  the  following  amounts :  — 

Bzamlim  Xxoms  No.  Ote. 

Buckley 4!853  50 

Baker 7.516  333 

Phinney 3.883  508 

Lewis 8.662  144 

Myers 2.841  78 

Smith     .    .    • 2.744  256 

5.028        1 369 
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The  **  number  of  observations  '*  in  the  last  column  is  the  num- 
ber made  in  the  erroneous  manner,  which  was  always  less  than 
that  made  in  the  manner  prescribed.  The  great  variation  in  the 
mean  values  found  by  dijBerent  examiners  is  probably  due,  to  some 
extent,  to  actual  differences  in  the  classes  of  men  chiefly  measured ; 
but  a  very  small  amount  of  experience  will  show  how  easily 
slight  differences  of  personal  habitude  in  measuring  will  produce 
large  differences  in  the  determination  of  the  angle. 

The  final  mean  shows  that  5^  is  a  reasonable  estimate  for  the 
excess  of  the  angle  when  the  superciliary  ridge  is  used.  For  ne- 
groes this  excess  is  probably  a  littie  greater,  but  will  hardly  reach 
the  limit  of  6"". 


CHAPTER  XI. 

WEIGHT  AND  8TBEN0TH. 

1.  Determination  of  Weighty  and  its  Relation  to  Stature* 

Each  examiner  was  specially  provided  vdth  Fairbanks's  platform 
scales,  of  the  best  construction.  The  scales  are  graduated^  to 
quarters  of  a  pound,  but  the  weight  was  generally  recorded  only 
to  the  nearest  half-pound. 

In  the  discussion  of  our  results,  the  estimated  weight  of  the 
clothing  has  in  all  cases  been  subtracted.  Very  accordant  weigh- 
ings of  24  suits  of  clothing  such  as  was  worn  by  most  of  the  men 
during  their  examination,  different  sizes  being  employed  in  the 
proportions  issued  by  the  Quartermaster's  department,  as  nearly  as 
could  be  estimated,  gave  the  results :  — 

24  pairs  trowsers     .    87  lbs.  10  oz.,        Mean  1.57  lbs. 
24  sets  underclothing  39   «'      5   "«  Mean  1.64  << 

Total      ...    76    «    15   "  Mean  3.21   ** 

The  imderclothing  consisted  of  woolen  shirts,  drawers,  and 
stockings. 

The  mean  weights,  for  the  total  of  all  the  men  measured,  are 
given  in  the  first  of  our  tables,  together  with  the  number  of  men 
from  which  each  mean  has  been  deduced. 

1  The  author's  regret  has  heen  already  expreaeed  that  the  measures  and  weights  thron^- 
OQt  these  investigations  were  not  taken  and  recorded  in  units  of  the  metric  system.  A 
table  for  the  reciprocal  conversion  of  kilograms  and  pounds,  as  well  as  of  centimeters  and 
inches,  is  given  at  the  end  of  this  volume.  The  pounds  used  are  the  legal  pounds  (**  ayoiT' 
dupois  ")  of  453.59  grams  each.    [1  kilogram  =  2.2046  lbs.] 
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TABLE   I. 
Average  Weight  of  Men  examined. 


In  nfoal  Vigor 

Total 

OlMi  of  Man 

Nofflber 

Poundi 

Number 

Poondi 

NomlMr 

Poonda 

White  Soldiers,  EarUer  Series 

6  986 

148.49 

2  162 

140.99 

8  098 

142.88 

White  Soldiers,  Later  Series  . 

9167 

142.08 

1600 

187.86 

10  767 

141.88 

SaUors 

1144 

188.92 

- 

- 

1144 

188.92 

Students 

288 

186.61 

- 

- 

288 

136.61 

Fnll  Blacks 

1776 

148.83 

226 

142.62 

2  001 

144.68 

Mulattoes 

680 

146.12 

140 

148.16 

820 

144.78 

Indians 

607 

162.82 

9 

148.01 

616 

162.66 

Assorting  the  weights  according  to  the  nativities  of  the  men,  we 
find  the  means  to  be  as  given  in  the  next  two  tables,  in  which  the 
results  of  the  earlier  and  the  later  series  of  examinations  are  kept 
distinct  firom  each  other. 

TABLE    n. 

Averc^e  fVeight  of  White  Soldiers  by  Natimties. 

(Earlier  Sene$,) 


Not  in  usual  Tlgor 

Total 

Natlritgr 

Number 

Weight 

Number 

Weight 

Number 

Weight 

llM. 

Ibc 

Ibc 

New  England    .... 

689 

142.60 

850 

142.89 

989 

142.71 

New  York 

1621 

146.16 

646 

142.68 

2  067 

144.47 

New.  Jersey  and  Penn. 

849 

144.64 

864 

140.82 

1218 

143.86 

Ohio  &  other  West.  States 

418 

148.78 

187 

144.26 

600 

147.34 

Slave  States 

1669 

140.64 

876 

187.16 

2  034 

140.00 

Canada     

186 

144.78 

60 

141.70 

186 

143.91 

England  and  Scotland    . 

169 

140.96 

72 

134.82 

231 

139.04 

Ireland 

860 

142.99 

122 

141.11 

472 

142.60 

Germany 

191 

148.77 

76 

140.89 

267 

142.81 

Mifioellaneoiis    .... 
Total 

70 

148.69 

20 

189.69 

90 

142.70 

6  986 

148.49 

2162 

140.99 

8  098 

142.83 
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TABLE    in. 


Average  Weight  of  White  Soldiers^  by  Nativities. 

(Later  Seria.) 


NatlTitj 


New  England  .... 
N.  Y.,  N.  J.,  and  Penn.  . 
Ohio  and  Indiana  .  .  . 
Mich.,  Wise.,  and  Iliinois 
Coast  Slave  States  .  . 
Kentacky  and  Tennessee 
Free  Sts.  west  Miss.  River 
SI.  Sts.  west  Miss.  River 
Br.  Am.  Pr.  exd.  Canada 

Canada 

England 

Wales  and  Isle  of  Man   . 

Scotland 

Ireland 

France,  Belgiom,  etc  .     . 

Germany 

Scandinavia 

Spain,  etc 

Miscellaneoas     .... 


Total 


In  iuoaI  Vigor 


Number 


974 

8139 

1442 

944 

801 

228 

10 

88 

85 

474 

258 

18 

70 

644 

80 

448 

28 

6 

25 


9157 


Weight 


140.05 
141.89 
145.99 
141.78 
142.08 
150.58 
145.09 
185.76 
143.82 
141.26 
138.15 
138.05 
138.71 
141.08 
138.76 
141.06 
150.28 
138.16 
140.31 


142.08 


Not  in  nfoal  Tigor 


Number 


211 

588 

218 

71 

52 

44 

5 

2 

45 

45 

2 

11 

177 

16 

99 

6 

1 

7 


1600 


Weight 


Ib«. 
186.11 

187.48 

141.24 

189.72 

184.68 

146. 10 

128.59 
139.54 
142.28 
184.58 
148.09 
132.88 
182.26 
183.85 
187.27 
138.12 
109.79 
126.58 


187.85 


Total 


Number 


1185 

8  727 

1660 

1015 

853 

267 

10 

48 

87 

519 

803 

20 

81 

821 

96 

547 

84 

7 

82 


10  757 


Weight 


lb«. 
189.89 

140.88 

145.87 

141.78 

140.99 

149.85 

145.09 

184.95 

143.59 

141.85 

137.61 

189.18 

137.85 

189.18 

187.85 

140.87 

148.14 

134.15 

137.81 


141.88 


The  degree  of  trustworthiness  of  the  mean  weights  as  testc^d  by 
the  accordance  between  the  actual  and  theoretical  distribution  of 
the  individual  weights  is  very  satisfactory,  and  the  range  of  varia- 
tion in  all  appears  analogous  to 'that  in  the  nativities  A  and  C, 
which  are  ^  as  follows  :  — 


^  See  foot-note  to  page  5275. 
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NatiTify 


New  Engltnd  States 
Ohio  and  Indiana  . 


Wtifht 

NnoilMr  of 
il«a 

r 

r^ 

lb*. 
140.06 

146.99 

958 
1417 

Ibc 
10.868 

11.888 

lb*. 
0.S61 

0.802 

TABLE    IV. 
Average  Weight  of  Colored  Men. 


In  uoal  Tinor 

NotimuoAiyigox 

Total 

OlMi 

Number 

Weight 

Number 

Weight 

Number 

Weight 

Full  Blacks,  Natives  of  Fr.  Sts. 

192 

ibt. 
144.60 

82 

lb*. 
144.93 

1 

224 

Ibc 
144.65 

((             It                   tt            ti  Q1        fl 

1688 

144.86 

194 

142.24 

1777 

144.68 

Malattoes,  Natives  of  Free  Sts. 

126 

141.51" 

40 

146.04' 

166 

142.87 

it              tt     tt  SI       tt 

666 

146.98 

100 

142.40 

666 

146.89 

Total  Fall  Blacks    .    .    . 

1776 

144.88 

226 

142.62 

2  001 

144.58 

Total  Mulattoes  .... 

680 

146.12 

140 

148.16 

820 

144.78 

It  is  manifest  that  the  variations  of  the  mean  weight  with  the 
nativity  mast  be  closely  commensurate  with  those  of  the  mean 
stature  ;  and,  in  order  to  determine  the  degree  to  which  these  ele- 
ments are  independent  of  one  another,  the  Tables  V.,  VI.,  and  VII. 
have  been  prepared,  exhibiting  for  each  nativity-group  the  ratio  of 
weight  to  stature,  or  in  other  words  the  weight  in  pounds  corre- 
sponding to  each  inch  of  stature.  These  have  not  been  prepared 
by  dividing  the  mean  weights  by  the  mean  heights,  but  have  been 
computed  for  each  individual  case ;  and  the  accuracy  of  the  results 
here  also  tested  where  the  numbers  are  sufRciently  large,  by  the 
character  of  the  distribution  of  individual  weights  around  their 
mean.     They  apply  to  men  in  full  vigor,  exclusively. 

*  If  we  omit  the  Ibrtj-five  members  of  the  two  Massachusetts  colored  infantiy  regiments, 
which  appear  to  haye  been  composed  of  men  much  lighter  than  the  average  of  their  class, 
the  mean  weight  of  the  remaining  eighty  men  is  143  lbs.  The  average  age  of  these  forty- 
fire  men  was  a  year  and  a  half  less  than  that  of  the  other  colored  soldiers  measoied. 
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TABLE    V. 

Jlatio  of  Weight  to  Stature  for  White  Soldiers, 

(Earlier  Seriei,) 


NatiTitj 

No.  of 
Men 

Pounda 
to  Inch 

KlOfitj 

No.  of 
Mon 

Pounds 
tolneh 

New  England  .     .    . 
New  York  .... 
New  Jersey  &  Penn. 
Ohio  &  uther  W.  Sts. 
Slave  States    .    .    . 
Canada  

689 
1621 

849 

413 
1669 

185 

lb*. 
2.121 

2.161 

2.146 

2.185 

2.010 

2.161 

England  &  Scotland 

Ireland 

German  J    .... 
MisceUaneoos  •    .    . 

Total 

159 
850 
191 

70 

lb*. 
2.118 

2.144 

2.168 

2.167 

5  986 

2.1110 

TABLE    VL 

Jtatio  of  Weight  to  Stature  for  White  Soldiers  and  Sailors. 

{Later  Seriet,) 


NfttiTit7 

BoUUcn 

Ballon 

TbCAl 

Numbor 

Poondt 
to  Inch 

Nomber 

Pounds 
tolneh 

NufflWr 

Pounds 
tolneh 

New  England    .... 

974 

2.082 

129 

2.018 

1108 

2.075 

N.  Y.,  N.  J.,  and  Penn.   . 

8139 

2.107 

155 

2.008 

8  294 

2.102 

Ohio  and  Indiana  .    .     . 

1442 

2.168 

2 

«.«fo4 

1444 

2  158 

Mich.,  Wise.,  &  Illinois  . 

944 

2.106 

6 

2.122 

950 

2.106 

Coast  Slave  States .     .     . 

801 

2.099 

19 

2.021 

820 

2.094 

Kentacky  and  Tennessee 

228 

2.190 

1 

2.620 

224 

2.192 

Free  Sts.  west  Miss.  River 

10 

2.186 

- 

- 

10 

2.186 

SI.  Sts.  west  Miss.  River 

88 

2.025 

1 

1.827 

89 

2.020 

Br.  Am.  Pr.  ezcl.  Canada 

85 

2.183 

50 

2.121 

85 

2.126 

Canada     

474 

2.110 

16 

2.242 

490 

2.114 

England 

258 

2.088 

102 

2.024 

860 

2.066 

Wales,  and  Isle  of  Man   . 

18 

2.064 

6 

2.000 

24 

2.048 

Scotland 

70 

2.090 

27 

2.075 

97 

2.086 

Ireland 

644 

2.114 

885 

2.060 

979 

2.096 

France,  Belgium,  etc  .     . 

80 

2.106 

20 

2.082 

100 

2.101 

Germany 

448 

2.126 

62 

2.104 

510 

2.128 

Scandinavia 

28 

2.208 

82 

2.148 

110 

2.158 

Spain,  etc 

6 

2.114 

18 

2.084 

24 

2.054 

Miscellaneous    .... 
Total 

25 

2.081 

80 

2.049 

55 

2.064 

9157 

2.0482 

1061 

2.0547 

10  218 

2.0444 
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For  the  ratio  between  weight  and  stature  we  find  — 


NatlfUj 

ATongoBatlo 

Number  of  Men 

r 

U 

New  England  Sutes    .    .    . 
New  York,  New  Jersey,  Penn. 
Ohio  and  Indiana    .... 

2.088 
2.106 
2.162 

968 
8  088 
1417 

0.186 
0.142 
0.189 

0.0044 
0.0026 
0.0087 

TABLE    VII. 
Haiio  of  Weight  to  Stature  far  other  Classes  of  Men. 


ClOM 


Students 

FoU  Blacks,  Natires  of  Free  Stotes 
"        "           "       »'  Slaye    " 
"        "        Total 

Mulattoes,  Natires  of  Free  States  . 

"  Total 

Indians 


Nomber 
of  Bfen 

Poande  to 
thelneh 

288 

2.001 

192 

2.176 

1688 

2.184 

1776 

2.188 

126 

2.127 

666 

2.198 

680 

2.186 

607 

2.884 

Conld  we  assume  that  the  ratio  of  weight  to  stature  remains  the 
same  for  all  heights,  the  foregoing  values  would  enable  us  easily  to 
construct  tables  giving  closely  approximate  values  of  the  weight  of 
our  soldiers  and  sailors  in  usual  vigor,  during  the  war  ;  the  former 
well  representing  the  average  of  the  male  population  of  military 
age.  taken  in  the  proportions  in  which  they  enUsted,  as  developed 
in  Chapters  III.  and  IV.  But  this  assumption  is  far  from  correct, 
as  will  be  seen  when  the  men  are  assorted  according  to  their  height, 
and  the  mean  weights  determined  for  the  several  statures.  This 
is  done  in  Table  VIII.,  which  contains  the  mean  weight  for  each 
half  inch  of  height,  for  each  class  of  wliite  men  (in  usual  vigor) 
examined. 

The  next  subsequent  table,  IX.,  exhibits  the  mean  height  of  the 
aggregate  of  these  men*for  each  half-inch  of  stature,  and  the  cor- 
responding ratios  of  weight  to  height.  It  will  be  seen  that  in  this 
latter  respect  the  increase  is  progressive,  throughout  the  limits  of 
stature  included  in  our  collection  of  materials.  To  some  extent 
this  may  be  attributed  to  the  influence  of  age,  since  the  lower 
statures  manifestly  belong  in  greater  proportion  to  youths  whose 
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TABLE    Vin. 
Mean  Weights  of  White  Men,  by  Height. 


Hdfht 

Soldien 

Ballon 

Bkudeiito 

BvltorSwlM 

Later  8«rlM 

Total 

1 

1 

Wtight 

Weight 

No. 

W«lght 

No. 

Weight 

No. 

Wtifht 

§ 

1 

in. 

Ibt. 

Ibe. 

IlM. 

Ibt. 

lb*. 

Undergo 

11 

94.34 

22 

97.22 

88 

96.26 

8 

98.26 

- 

- 

60 

4 

116.91 

11 

107.68 

15 

109.80 

9 

115.11 

- 

- 

60^ 

11 

114.11 

23 

114.70 

84 

114.61 

10 

120.08 

- 

- 

61 

26 

119.03 

26 

119.13 

51 

119.08 

6 

118.88 

— 

— 

6li 

24 

122.19 

40 

117.48 

64 

119.24 

22 

120.97 

— 

— 

62 

60 

123.62 

88 

119.24 

188 

120.88 

84 

128.28 

- 

- 

62^ 

70 

123.46 

117 

119.52 

187 

120.99 

80 

120.94 

- 

- 

63 

99 

124.81 

169 

124.80 

268 

124.80 

85 

125.57 

1 

108.79 

63^ 

161 

126.62 

236 

126.60 

897 

126.67 

51 

127.93 

7 

118.16 

64 

182 

129.67 

816 

129.61 

497 

129.63 

76 

181.89 

8 

119.62 

64i 

266 

183.29 

469 

180.42 

724 

131.48 

81 

182.68 

11 

121.9» 

66 

260 

134.11 

468 

132.01 

723 

182.77 

85 

184.11 

12 

126.4d 

66^ 

883 

186.69 

664 

136.06 

1047 

136.25 

104 

186.40 

21 

128.  la 

66 

363 

186.86 

621 

187.66 

884 

187.27 

76 

187.16 

16 

181.  id 

66^ 

446 

139.80 

810 

189.04 

1256 

139.81 

81 

141.41 

21 

181.60 

67 

419 

142.80 

763 

141.96 

1182 

142.26 

88 

144.67 

13 

180.44 

67i 

626 

144.98 

853 

144.16 

1879 

144.47 

81 

145.40 

28 

128.54 

68 

464 

146.22 

701 

145.78 

1  165 

146.96 

55 

146.91 

26 

182.25 

68^ 

481 

148.99 

688 

147.69 

1169 

148.22 

61 

162.88 

18 

189.48 

69 

378 

150.03 

473 

150.49 

861 

160.28 

42 

148.97 

24 

142.54 

69^ 

312 

161.63 

467 

153.86 

769 

152.61 

46 

151.52 

22 

140.24 

70 

273 

164.81 

828 

164.64 

596 

154.66 

18 

167.54 

19 

145.82 

70^ 

212 

157.39 

260 

167.44 

462 

167.42 

20 

167.99 

16 

160.59 

71 

148 

169.68 

188 

160.12 

881 

159.88 

8 

152.25 

9 

155.86 

7li 

110 

169.86 

186 

164.70 

246 

162.62 

11 

162.87 

18 

154.10 

72 

76 

169.48 

118 

166.84 

194 

163.88 

4 

157.00 

2 

189.79 

72i 

66 

164.37 

80 

166.66 

136 

165.08 

1 

168.00 

4 

168.16 

73 

39 

170.86 

47 

168.41 

86 

169.29 

8 

165.00 

8 

148.12 

73i 

20 

164.06 

84 

170.82 

54 

168.82 

1 

175.00 

1 

149.79 

74 

17 

164.76 

26 

171.14 

42 

168.56 

2 

191.64 

1 

190.79 

74i 

10 

170.79 

6 

178.21 

16 

178.57 

- 

- 

1 

171.79 

76 

8 

164.79 

4 

166.79 

12 

165.12 

1 

204.00 

1 

147.7M 

Otw  75 

4 

176.29 

18 

174.90 

22 

175.15 

^ 

1 

142.79 
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full  stature  is  not  yet  attained,  and  in  whom  the  lateral  develop- 
ment of  the  body,  which  is  normally  completed  at  a  still  later  date, 
has  by  no  means  kept  pace  with  the  longitudinal  growth.  But  a 
very  slight  additional  study  of  the  numbers  will  sufRce  to  show  the 
inadequacy  of  this  explanation. 

TABLE    IX. 

Aggregate  Mean  Weight  of  White  Men^  by  Height^ 

and  Ratio  to  Stature. 


Htifht 

NomWr 
of  Man 

Weight 

Ponnda 
to  Inch 

Htifht 

Nnmber 
of  Hen 

Weight 

Pounds 
to  Inch 

ia. 

Ibe. 

In. 

Ibc 

60 

24 

111.79 

1.863 

68 

1246 

145.71 

2.143 

60^ 

44 

115.78 

1.914 

68^ 

1248 

148.32 

2.166 

61 

57 

119.00 

1.951 

69 

917 

150.02 

2.174 

6li 

86 

119.68 

1.946 

69^ 

836 

152.23 

2.190 

62 

172 

121.81 

1.957 

70 

633 

154.46 

2.207 

62^ 

217 

120.98 

1.986 

70| 

497 

157.24 

2.230 

63 

294 

124.40 

1.976 

71 

848 

159.60 

2.248 

63^ 

466 

126.69 

1.994 

7li 

269 

162.11 

2.267 

64 

576 

129.88 

2.029 

72 

200 

162.97 

2.263 

64i 

816 

181.48 

2.038 

72i 

140 

165.04 

2.276 

66 

820 

182.81 

2.043 

78 

92 

168.46 

2.308 

65^ 

1172 

136.14 

2.068 

78i 

56 

168.11 

2.287 

66 

976 

137.16 

2.078 

74 

46 

170.08 

2.298 

66^ 

1858 

189.82 

2.096 

74j 

17 

173.47 

2.328 

67 

1288 

142.81 

2.124 

75 

14 

166.66 

2.222 

67i 

1488 

144.27 

2.137 

0W76 

23 

173.75 

2.286 

It  is  clear  that  in  similar  bodies,  of  the  same  material,  the 
masses  must  vary  as  the  cubes  of  any  dimension  ;  so  that,  did  the 
average  proportions  remain  unchanged  in  men  of  different  stature, 
we  might  expect  their  weights  to  be  to  one  another  as  the  third  pow- 
ers of  their  heights.  Very  slight  investigation,  however,  is  required 
to  show  that  this  is  by  no  means  the  case.  The  differences  of 
stature  among  the  men  weighed  are  in  great  part  due  to  differences 
in  their  degree  of  physical  development,  and  in  great  part  also  to 
differences  in  their  normal  dimensions  at  maturity ;  so  that  the 
only  mode  of  discriminating  between  the  effects  of  these  two  influ- 
ences is  by  a  classification  of  the  individuals  on  the  twofold  basis 
of  age  and  stature.  This  has  been  done,  and  the  results  vn\\  be 
found  in  the  ensuing  section ;  but  we  are  here  considering  the  stat- 
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ures  only,  and  —  notwithstanding  the  irregularities  which  might 
reasonably  have  been  anticipated  from  the  unequal  combination  of 
the  two  sources  of  variation  at  the  different  statures  —  we  are  irre- 
sistibly led  to  the  singular  and  interesting  discovery  that  the  mean 
weights,  at  least  within  the  limits  of  the  present  researches,  ap- 
pear to  vary  strictly  as  the  squares  of  the  statures.  This  is  made 
manifest  by  Table  X.,  which  gives  for  each  stature  the  hypothetical 
weight  based  on  this  assumption  (using  the  modulus  0.03156),  and 
in  the  next  column  the  difference  between  this  hypothetical,  or  as 
we  may  fairly  say,  theoretical,  weight,  and  the  mean  weights  act- 
ually obtained  by  observation,  and  presented  in  Table  IX.  No 
reasonable  doubt  seems  admissible  that  this  is  the  true  law  of  nor- 
mal variation  in  weight  for  statures  within  our  limits,  and  we  are 
thus  led  to  the  inference  that  the  product  of  the  ratios  of  increase 
in  the  breadth  and  thickness  of  the  body  is  on  the  average  equal 
to  the  simple  ratio  of  the  increase  in  length. 


TABLE    X. 

Theoretical  Weight  for  different  StcUurei^  and 
Comparison  with  Observation. 


Hdght 

Compotod 
Weight 

DiffNTBOM 

Comp.— Obc. 

Htight 

Gompotad 
Waight 

IMfliireiMt 
Comp.—  Obt. 

in. 

Ibt. 

lb*. 

in. 

Ibe. 

llM. 

60 

113.62 

+  1.83 

68 

145.94 

+  0.28 

60^ 

116.52 

-0.26 

68^ 

148.09 

-0.28 

61 

117.44 

-1.56 

69 

150.26 

+  0.24 

6li 

119.37 

-0.81 

69^ 

152.45 

+  0.22 

62 

121.82 

+  0.01 

70 

154.65 

+  0.19 

62^ 

123.28 

+  2.30 

70i 

156.87 

-0.87 

63 

125.27 

+  0.87 

71 

159.10 

-0.50 

63^ 

127.26 

+  0.67 

7li 

161.85 

-0.76 

64 

129.27 

+  0.61 

72 

163.61 

+  0.64 

64i 

131.30 

-0.18 

72^ 

165.89 

+  0.85 

65 

133.84 

+  0.53 

78 

163.19 

-5.27 

65^ 

135.40 

+  0.26 

78i 

170.50 

+  2.89 

66 

137.48 

+  0.82 

74 

172.88 

+  2.75 

66^ 

139.57 

+  0.25 

74i 

175.17 

+  1.70 

67 

141.68 

-0.63 

75 

177.53 

- 

67i 

143.80 

-0.47 

Ovot75 

" 

" 

The  fact  here  elicited  was  observed  by  Quetelet,  who  says,^ 

1  Bur  r  Homme,  U.  58, 6L 
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*^  During  the  period  of  development,  the  squares  of  the  weights  at 
different  ages  are  as  the  fifth  powers  of  the  stature/'  but  ^^  the 
weights  of  individuals  of  different  heights  who  have  attained  their 
full  development  are  approximately  as  the  squares  of  their  stat- 
ures." 

It  is  remarkable  that  vdth  the  limited  number  of  cases  upon 
which  his  generalizations  were  necessarily  based,  he  should  have 
been  able  to  detect  the  actual  law,^  which,  however,  seems  to  be 
much  more  rigorously  true  than  he  suspected.  Even  during  the 
period  of  growth  subsequent  to  the  age  of  about  16  years,  the 
increase  in  weight  appears  nearer  to  the  2nd  than  to  the  2^th 
power  of  the  stature,  although  when  extended  to  the  earliest  years 
of  life  it  evidently  requires  modification.  The  corresponding  re- 
sults for  the  weight  of  boys  would  be,  according  to  the  formula  — 


Hrigfat 

Wtifht 

inehw 

Ibt. 

16 

7.10 

20 

12.e2 

26 

19.72 

80 

28.40 

86 

88.66 

40 

60.60 

46 

68.91 

60 

78.90 

66 

95.47 

which  manifestly  give  weights  too  large.  The  circumstance  to 
which  Quetelet  himself  calls  attention,  that  his  statistics  for  chil- 
dren were  collected  from  classes  of  society  less  favored,  and  in 
less  easy  circumstances,  than  those  which  furnished  the  statistics 
for  the  more  advanced  ages,  may  account  for  the  apparent  devia- 
tion of  his  own  results  in  the  other  direction.  The  facts  now 
available  for  testing  the  question  ai*e  altogether  too  meager  to  war- 
rant any  definite  conclusions  as  to  the  inferior  limit  to  which  the 
ratio  between  weight  and  the  square  of  height,  remains  constant. 

The  results  obtained  by  Quetelet  we  will  here  reproduce  for  the 
sake  of  comparison,  both  in  their  original  form,  and  as  reduced  to 
the  units  of  weight  and  measure  employed  in  the  present  investi- 
gation. 

i  iSyttfflM  iSooiab,  p.  48. 
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BUtiurt 

W«lght 

suture 

Wtifht 

oentimcttn 
50 

kllocnuna 
3.20 

in. 
19.69 

Ibe. 
7.06 

60 

6.20 

28.62 

13.67 

70 

9.30 

27.56 

20.51 

80 

11.36 

81.50 

25.06 

90 

13.50 

85.44 

29.78 

100 

15.90 

89.37 

85.07 

110 

18.60 

48.81 

40.80 

120 

21.72 

47.24 

47.91 

130 

26.63 

51.18 

58.74 

140 

34.48 

51.12 

76.05 

160 

46.29 

59.06 

102.10 

160 

57.15 

62.99 

126.05 

170 

68.28 

66.98 

189.57 

180 

70.61 

70.87 

155.74 

190 

75.56 

74.80 

166.66 

It  may  not  be  without  interest  also  to  compare  our  results  with  ' 
those  deduced  by  still  other  investigators. 

Hutchinson,^  from  the  weights  of  2648  men  "  at  the  middle 
period  of  life  "  taken  from  all  classes  of  society,  deduced  the  val- 
ues given  in  the  second  column  of  the  following  table.  Since  the 
weight  of  the  clothing  was  included  in  these  results,  we  add  a  third 
column  for  the  supposed  true  weight,  determined  according  to  the 
rule  of  Quetelet,  approvingly  cited  by  Hutchinson,  which  makes 
the  average  weight  of  men's  clothing  to  be  one  eighteenth  part  of 
the  weight  of  the  body.* 


1  MedUo-Chirurgieal  Tr<m§action$,  XXJX.  165, 166. 


*  Bur  PEomme^  II.  44. 
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Observed  Mean  Weight  of  Englishmen 
(According  to  HtUchinson. 


Btatan 

Beoordad  Weight 

TnM  W«lghi 

In. 

IlM. 

lb*. 

61 

119.9 

118.6 

62 

126.1 

119.6 

68 

182.9 

126.9 

64 

188.6 

181.8 

66 

142.1 

184.6 

66 

144.6 

187.0 

67 

• 

148.4 

140.6 

68 

165.2 

147.0 

69 

162.1 

168.6 

70 

168.6 

169.7 

71 

174.2 

166.0 

From  these  observations  Hutchinson  concluded^  that  the  weights 
increased  in  the  ratio  of  the  2}th  powers  of  the  height,  and  that 
the  average  increment  of  weight  for  each  inch  of  height,  within 
the  limits  of  ordinary  stature,  was  about  5.43  pounds. 

Our  own  statistics  make  this  increment  about  4^  pounds  for 
each  inch  —  the  value  deduced  from  statures  between  five  and  six 
feet  being  4.265,  and  that  from  a  somewhat  wider  range,  4.253 
pounds. 

Mr.  Elliott,  in  his  learned  paper  presented  to  the  Statistical 
Congress  of  1863,  cites  ^  the  mean  weight  of  the  27  853  recruits 
to  the  British  army  in  1860,  from  the  official  statistical  report*  -of 
that  year,  as  128  pounds,  their  mean  age  being  21.4  years  and 
their  mean  stature  66.2  inches ;  and  that  of  12 191  recruits  in  the 
year  1861  as  131  pounds,  corresponding  to  the  mean  age  21.0 
years,  and  the  stature  66.8  inches.  The  statures  are  not  compar- 
able with  those  of  the  American  army,  on  account  of  the  mini- 
mum limit  for  enlistments,  which  varied  from  64  to  68  inches 
during  these  two  years ;  but  the  mean  weights  corresponding  to 
the  mean  statures  are  fairly  comparable,  on  the  assumption  that 
the  men  were  weighed  without  clothing  and  measured  without 
their  shoes. 

Boudin,  in  the  very  able  and  comprehensive  article  already 
alluded  to,  which  the  writer  has  only  succeeded  in  obtaining  since 

1  Mtduso-Ckirursieal  TramactioWj  XXIX.,  168. 

*  On  the  MUUary  Statistiei  of  Ihe  Uniied  8taU$  of  America,  pp.  17,  21. 

•  Siaiittical,  SamUxry,  and  Medical  ReporU  for  the  year  1860.  —  .^rmy  Medical  D^parU 
1862. 
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the  completion  of  the  present  treatise,  gives  *  the  statistics  of  weight 
and  height  of  the  French  regiment  of  mounted  chasseurs  of  the 
guard,  which  had  been  determined  for  him  by  Mr.  Allaire,  the 
regimental  surgeon.  In  this  regiment  of  picked  men,  705  were  ex- 
amined ;  their  mean  height  being  found  to  be  167.9  centimeters 
[66.10  in.],  and  their  mean  weight  64.5  kilograms  [142.26  lbs.]. 
Mr.  Elliott  states  ^  that  the  mean  age  of  these  men  was  30  years. 

M.  Boudin  farther  quotes'  from  the  Report  of  a  British  offi- 
cial commission  "  On  the  Sanitary  Condition  of  Large  Cities,"  the 
following  statistics  of  the  mean  stature  and  weight  of  men  of  four 
European  countries.  Neither  the  sources  of  information  are  given, 
nor  any  account  of  the  dasses  of  men,  nor  any  of  the  conditions  or 
circumstances  of  the  measurement.  For  England,  at  least,  there 
is  room  for  very  strong  suspicion  that  the  weight  of  the  clothing  is 
included  in  the  given  weight  of  the  men,  and  the  height  of  the 
average  of  their  boot-heels  added  to  their  mean  stature. 

Natioii 


BUtnn 

W«lght 

iB. 

d7 

Ibt. 
140^ 

141 

68 

14S 

69 

151 

Belgium  .  . 
Sweden 

Russia .  .  . 

England  .  . 

In  these  data  the  relations  of  weight  to  stature  are  not  dissim- 
ilar to  those  which  would  be  inferred  from  our  Table  VIII.,  ex- 
cept for  the  Russians,  whose  weight  would  according  to  that  table 
be  two  or  three  pounds  greater,  or  their  stature  three  quarters  of 
an  inch  less.  Possibly  the  stature  may  include  their  shoes,  while 
the  weight  of  their  clothing  has  been  deducted  from  their  total 
weight. 

Considering  next  the  variation  in  weight  for  different  men  of 
the  same  height,  and  still  confining  ourselves  to  the  white  race 
and  to  men  in  full  vigor,  we  obtain  the  two  following  tables,  which 
present  the  maxima  and  minima  observed  at  each  half-inch  of 
stature;  the  ages  of  the  individuals  being  also  given,  together 
with  the  total  number  of  men  among  whom  these  extreme  values 
were  found. 

1  RecueUde  Memoiru  de  Midecine,  de  Oktrurgie^etdePIUmnaeU  MiUitdrUfTX^flM. 

*  Military  StaUitict  of  the  United  Staiet  of  JjiMrica,  p.  17. 

•  JUeueil,  etc,  IX.,  195. 
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TABLE   XI. 

LimiU  €f  Weight  oburved  at  Different  SUOmrm. 

White  Soldier$. 

{EaHier  Serm.) 


61 


«2^ 
68 
68^ 
64 
64i 
66 
66^ 
66 
66^ 
67 
67i 
68 
68^ 
69 
69^ 
70 
70^ 
71 
7li 
72 
72^ 
78 
78^ 
74 
74i 
76 
(her  76 


Ho. 
of  Man 

MasteoB 

in»ii 

mmm 

Wtlglit 

Afi 

Weight 

Afi 

11 

lb*. 
116.8 

22 

lb*. 
72.8 

14 

4 

186.8 

86 

98.8 

24 

11 

182.8 

22 

99.8 

14 

26 

169.8 

27 

89.8 

14 

24 

140.8 

28 

95.8 

15 

60 

168.8 

26 

98.8 

17 

70 

166.8 

22 

94.8 

16 

69 

168.8 

20 

101.8 

28 

161 

162.8 

19 

87.8 

15 

162 

168.8 

27 

100.8 

20 

266 

178.8 

87 

96.8 

22 

260 

175.8 

44 

98.8 

18 

888 

174.8 

26 

102.8 

19 

868 

175.8 

19 

101.8 

19 

446 

224.8 

80 

99.8 

20 

419 

202.8 

18 

101.8 

81 

626 

205.8 

26 

107.8 

24 

464 

188.8 

25 

99.8 

20 

481 

197.8 

21 

102.8 

19 

878 

200.8 

44 

107.8 

18 

812 

191.8 

28 

102.8 

28 

278 

193.8 

18 

110.8 

18 

212 

194.8 

27 

121.8 

19 

148 

195.8 

23 

127.8 

27 

110 

228.8 

37 

119.8 

17 

76 

196.8 

81 

112.8 

86 

65 

191.8 

88 

138.8 

19 

89 

206.8 

29 

137.3 

22 

20 

206.8 

22 

118.8 

24 

17 

184.8 

28 

136.3 

28 

10 

209.8 

88 

158.8 

21 

8 

205.8 

26 

145.8 

29 

4 

205.8 

20 

155.8 

25 

44.0 
88.0 
88.0 
70.6 
45.0 
66.0 
61.0 
68.0 
76.0 
68.0 
88.6 
77.6 
78.6 
78.6 
184.6 
100.6 
88.0 
89.6 
95.0 
80.0 
89.0 
82.6 
78.6 
68.0 
1U9.0 
84.6 
68.0 
69.5 
88.0 
48.6 
61.0 
60.6 
49.6 
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TABLE    Xn. 

Limits  of  Weight  observed  at  Different  Statures. 

White  Soldiers. 

(Later  SerieM.) 


Hright 

No. 
ofMtn 

Maxkonni 

Minimam 

lUnge 

Weight 

Age 

W«lglit 

Ag* 

Ibt. 

lbs. 

lbs. 

UiMkr  60 

22 

126.8 

26 

64.8 

19 

61.0 

60 

11 

137.3 

26 

91.8 

17 

46.6 

60^ 

23 

136.8 

21 

96.8 

16 

40.0 

61 

26 

144.3 

21 

91.8 

16 

62.6 

oii 

40 

168.8 

88 

94.8 

21 

64.0 

62 

88 

164.8 

26 

90.8 

17 

64.0 

62^ 

117 

161.8 

27 

96.8 

21 

66.0 

68 

169 

146.8 

23 

98.8 

16 

48.0 

63^ 

236 

169.8 

24 

91.8 

16 

78.0 

64 

316 

163.3 

86 

96.8 

22 

67.6 

64i 

469 

166.8 

43 

98.8 

17 

68.0 

66 

468 

176.3 

18 

98.3 

18 

77.0 

66^ 

664 

173.8 

41 

101.3 

19 

72.6 

66 

621 

184.8 

38 

107.3 

18 

77.6 

66^ 

810 

194.8 

36 

104.8 

17 

90.0 

67 

763 

196.8 

26 

110.3 

21 

86.6 

67^ 

868 

206.8 

26 

99.8 

17 

107.0 

68 

701 

213.8 

27 

111.3 

23 

102.6 

68^ 

688 

218.8 

24 

107.8 

16 

106.0 

69 

478 

219.8 

30 

116.8 

17 

104.0 

69^ 

467 

196.8 

64 

113.8 

27 

88.0 

70 

323 

196.8 

48 

107.8 

18 

89.0 

70^ 

260 

207.8 

42 

127.8 

22 

80.0 

71 

183 

213.8 

63 

123.8 

27 

90.0 

7li 

136 

209.8 

24 

116.8 

29 

93.0 

72 

118 

202.8 

26 

133.8 

26 

69.0 

72^ 

80 

200.8 

28 

137.3 

21 

63.6 

73 

47 

200.8 

36 

188.8 

24 

62.0 

73i 

34 

201.8 

88 

144.8 

21 

67.0 

74 

26 

209.8 

44 

146.8 

27 

64.0 

74i 

6 

191.8 

21 

160.8 

36 

41.0 

76 

4 

172.8 

19 

167.8 

36 

16.0 

Of«r76 

18 

192.8 

29 

160.8 

23 

42.0 

When  we  subject  the  weights  of  the  negroes  and  Indians  to  a 
similar  discussion,  we  find  the  numbers  of  men  in  the  several 
height-groups  insufficient  for  establishing  any  definite  law  for 
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TABLE    XI. 


Limits  of  Weight  observed  at  Different  Statures. 

White  Soldiers. 

{Earlier  Seriet.) 


HMfht 

No. 
of  Men 

Miplm««<> 

Range 

Weight 

Age 

Wdght 

Age 

UDd«r60 

11 

Ibt. 
116.8 

22 

Ibt. 
72.8 

14 

Ibt. 
44.0 

60 

4 

186.8 

35 

98.8 

24 

88.0 

60^ 

11 

182.8 

22 

99.3 

14 

83.0 

61 

25 

159.8 

27 

89.3 

14 

70.5 

6li 

24 

140.3 

23 

95.3 

16 

46.0 

62 

50 

158.8 

26 

98.8 

17 

55.0 

62^ 

70 

155.8 

22 

94.8 

16 

61.0 

63 

99 

158.8 

20 

101.8 

23 

52.0 

68^ 

161 

162.8 

19 

87.8 

16 

75.0 

64 

182 

163.8 

27 

100.8 

20 

68.0 

64i 

255 

178.8 

37 

96.8 

22 

82.6 

66 

260 

175.8 

44 

98.3 

18 

77.5 

65^ 

383 

174.8 

26 

102.3 

19 

72.6 

66 

863 

176.3 

19 

101.8 

19 

78.5 

66^ 

446 

224.8 

80 

99.8 

20 

124.5 

67 

419 

202.3 

18 

101.8 

81 

100.5 

67i 

526 

205.8 

25 

107.8 

24 

98.0 

68 

464 

188.8 

25 

99.8 

20 

89.6 

68^ 

481 

197.8 

21 

102.8 

19 

95.0 

69 

878 

200.8 

44 

107.8 

18 

80.0 

69i 

812 

191.8 

28 

102.8 

23 

89.0 

70 

278 

193.3 

18 

110.8 

18 

82.5 

70^ 

212 

194.8 

27 

121.8 

19 

73.5 

71 

148 

195.8 

23 

127.8 

27 

68.0 

7li 

110 

228.8 

37 

119.8 

17 

109.0 

72 

76 

196.8 

81 

112.8 

86 

84.5 

72^ 

55 

191.8 

88 

138.8 

19 

68.0 

73 

89 

206.8 

29 

187.3 

22 

69.5 

73^ 

20 

206.8 

22 

118.8 

24 

88.0 

74 

17 

184.8 

28 

136.3 

28 

48.6 

74i 

10 

209.8 

88 

168.8 

21 

51.0 

76 

8 

206.8 

26 

145.8 

29 

60.5 

Of«r76 

4 

205.8 

20 

166.8 

26 

49.5 
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TABLE    Xn. 

LimiU  of  Weight  observed  at  Different  Statures. 

White  Soldiers. 

(Later  Seriet.) 


Height 

No. 
ofMtn 

Maxkonni 

Minimam 

lUnge 

Weight 

Age 

Weight 

Age 

Ibt. 

Ibt. 

Ibt. 

UiMkr  60 

22 

125.8 

25 

64.8 

19 

61.0 

60 

11 

137.3 

26 

91.8 

17 

46.5 

60^ 

23 

136.8 

21 

96.8 

16 

40.0 

61 

26 

144.3 

21 

91.8 

16 

52.5 

6li 

40 

158.8 

88 

94.8 

21 

64.0 

62 

88 

164.8 

25 

90.8 

17 

64.0 

62^ 

117 

151.8 

27 

96.8 

21 

56.0 

63 

159 

146.8 

23 

98.8 

16 

48.0 

63^ 

236 

169.8 

24 

91.8 

16 

78.0 

64 

816 

163.3 

36 

95.8 

22 

67.5 

64^ 

469 

166.8 

43 

98.8 

17 

68.0 

65 

463 

175.3 

18 

98.3 

18 

77.0 

65^ 

664 

173.8 

41 

101.3 

19 

72.5 

66 

521 

184.8 

33 

107.8 

18 

77.5 

66^ 

810 

194.8 

36 

104.8 

17 

90.0 

67 

763 

196.8 

25 

110.8 

21 

86.5 

67^ 

863 

206.8 

25 

99.8 

17 

107.0 

68 

701 

213.8 

27 

111.3 

23 

102.5 

68i 

688 

213.8 

24 

107.8 

16 

106.0 

69 

473 

219.8 

30 

115.8 

17 

104.0 

69^ 

457 

196.8 

54 

113.8 

27 

83.0 

70 

323 

196.8 

43 

107.8 

18 

89.0 

70^ 

250 

207.8 

42 

127.8 

22 

80.0 

71 

183 

213.8 

53 

123.8 

27 

90.0 

7li 

135 

209.8 

24 

116.8 

29 

93.0 

72 

118 

202.8 

25 

133.8 

26 

69.0 

72^ 

80 

200.8 

28 

137.3 

21 

63.5 

73 

47 

200.8 

35 

138.8 

24 

62.0 

73^ 

34 

201.8 

38 

144.8 

21 

57.0 

74 

25 

209.8 

44 

145.8 

27 

64.0 

74j 

6 

191.8 

21 

150.8 

35 

41.0 

76 

4 

172.8 

19 

157.8 

36 

16.0 

Of«r75 

18 

192.8 

29 

150.8 

23 

42.0 

When  we  subject  the  weights  of  the  negroes  and  Indians  to  a 
similar  discussion,  we  find  the  numbers  of  men  in  the  several 
height-groups  insufficient  for  establishing  any  definite  law  for 
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weight  as  dependent  upon  stature,  although  the  indications  are 
decided  that  a  relation  holds  good  for  these  other  races  similar  to 
that  which  we  have  found  to  exist  in  the  white  race. 

Our  statistics  for  the  full  blacks,  mulattoes,  and  Indians,  in  usual 
vigor,  are  assorted  by  height  in  the  following  table. 

TABLE    Xin. 

Mean   Weights  of  Negroei  and  Indians, 

by  Height. 


Height 

FoUBlseki 

MolattoM 

Aggregate 

Indluui 

No. 

Wdght 

No. 

Weight 

No. 

Weight 

No. 

Weight 

lbs. 

Ibt. 

Ibt. 

lbs. 

Under  60 

9 

116.88 

2 

117.11 

11 

116.88 

- 

— 

60 

6 

118.10 

8 

*  121.12 

8 

119.28 

- 

- 

60^ 

18 

124.51 

6 

128.87 

18 

124.38 

- 

- 

61 

12 

122.52 

4 

128.66 

16 

124.05 

- 

- 

6li 

19 

126.86 

10 

123.62 

29 

125.70 

— 

— 

62 

38 

128.68 

8 

139.89 

86 

129.61 

— 

- 

62^ 

48 

180.88 

25 

180.66 

68 

180.46 

1 

183.79 

63 

48 

181.84 

86 

181.22 

88 

131.58 

- 

— 

68^ 

78 

180.81 

80 

186.71 

108 

132.17 

- 

— 

64 

74 

186.46 

46 

186.65 

120 

186.58 

1 

182.29 

64i 

102 

188.63 

47 

188.89 

149 

138.71 

2 

164.04 

65 

106 

140.71 

41 

144.21 

146 

141.69 

4 

140.04 

65^ 

110 

189.94 

64 

142.49 

164 

140.78 

22 

143.36 

66 

187 

140.76 

67 

148.80 

194 

141.50 

9 

146.79 

66^ 

122 

144.01 

62 

149.96 

184 

146.01 

26 

143.18 

67 

186 

146.62 

44 

147.94 

179 

146.87 

25 

153.89 

67i 

116 

160.65 

60 

160.82 

176 

150.54 

116 

154.44 

68 

102 

151.81 

82 

160.99 

184 

151.61 

54 

157.84  j 

68^  ' 

98 

158.74 

88 

162.70 

126 

153.47 

111 

167.12  1 

69 

74 

156.24 

80 

158.70 

104 

166.95 

21 

168.26  1 

69^ 

67 

169.07 

28 

167.89 

80 

168.59 

50 

174.88  i 

70 

82 

162.88 

21 

156.56 

53 

160.85 

17 

176.82  1 

70^ 

82 

162.89 

8 

157.62 

40 

161.82 

22 

185.24 

71 

16 

166.60 

11 

167.82 

26 

162.62 

5 

188.19 

7li 

22 

170.02 

9 

171.56 

81 

170.47 

8 

186.29 

72 

14 

167.10 

6 

168.81 

20 

166.96 

2 

209.29 

72^ 

8 

170.28 

4 

180.29 

12 

178.62 

8 

198.04 

78 

8 

166.46 

- 

- 

8 

166.46 

1 

197.79 

78i 

1 

164.79 

- 

- 

1 

164.79 

1 

166.79 

74 

1 

212.00 

- 

- 

1 

212.00 

1 

196.79 

74i 

— 

- 

1 

170.79 

1 

170.79 

- 

- 

76 

- 

- 

- 

- 

— 

— 

- 

— 

OT«r76 

8 

178.68 

2 

168.11 

6 

169.86 

1 

190.29 
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Assuming  the  law  of  increase  according  to  the  square  of  the 
height  to  hold  for  the  weights  of  the  full  blacks,  the  most  probable 
modulus  deducible  from  our  materials  is  0.03296,  with  which  the 
theoretical  weights  for  this  race  of  men  have  been  computed  for 
each  half-inch  of  stature.  These  and  their  discordances  from  the 
observed  mean  weights  are  given  in  Table  XIV. 


TABLE    XIV. 

Theoretical  Weights  of  FvU  Blacks 
at  Different  Statures. 


Height 


in. 
60 

60^ 

61 

6li 

62 

62^ 

63 

63^ 

64 

64^ 

65 

65^ 

66 


Weight 

Comp.-Oht. 

lbs. 

Ibi. 

118.7 

+  0.6 

120.6 

-8.9 

122.7 

+  0.2 

124.7 

-2.2 

126.7 

-2.0 

128.8 

-1.6 

180.8 

-1.0 

132.9 

+  2.6 

136.0 

-1.6 

187.1 

-1.6 

139.8 

-1.4 

141.4 

+  1.6 

143.6 

+  2.8 

Hiight 


iB. 

66^ 

67 

67^ 

68 

68^ 

69 

69^ 

70 

70^ 

71 

7li 

72 

72^ 


Weight 


Ibt. 
146.8 

148.0 

160.2 

162.4 

164.7 

166.9 

169.2 

161.6 

163.8 

166.2 

168.6 

170.9 

178.8 


Gomp.— Ohi. 


lb*. 
+  1.8 

+  1.5 

-0.6 

+  0.6 

+  1.0 

+  0.7 

+  0.1 

-1.8 

+  0.9 

-0.8 

-1.6 

+  8.8 

+  8.0 


Although  the  accordances  here  are  neither  so  close  as  those  ex- 
hibited in  Table  X.,  nor  the  distribution  of  their  signs  so  equable, 
there  seems  to  be  small  room  for  doubt  that  more  copious  statistics 
would  afford  a  more  perfect  agreement  between  the  observed  mean 
weights  and  those  afforded  bj  the  law  of  the  squares  of  the  height. 

For  the  mulattoes  and  the  Indians  our  observations  are  not 
numerous  enough  to  render  similar  investigations  valuable.  So  far 
as  we  can  form  any  good  opinion,  it  is  in  favor  of  the  existence  of 
the  same  law,  though  with  a  different  modulus  for  each  class  of 
men. 

The  observed  limits  of  weight,  among  the  individuals  examined 
in  the  several  classes  of  men,  are  shown  bj  the  appended  table. 

87 
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TABLE    XV. 


Limits  of  Weight  observed  in  each  Class  of  Men  examined. 


Cliii 


;  White  Soldiers,  Earlier  Series 
White  Soldiers,  Later  Series 

Sailors 

Students 

Full  Bladu 

Mulattoes 

Indians 


Ib  uanal  Tlfor 


No.  Mm 


6  986 

9167 

1144 

288 

1776 

680 

607 


Max'm 


llw. 
228.8 

219.8 

204.0 

190.8 

212.0 

206.0 

276.8 


Min'm 


Ibi. 
72.8 

64.8 

68.0 

108.8 
96.0 
96.8 

128.8 


Not  In  nnul  Vigor 


No.Mon 


2162 
1600 


226 

140 

9 


Ibf. 
229.8 

230.8 


182.8 
198.8 
172.3 


Min'm 


llM. 

78.8 
90.8 


96.0 

74.4 

128.8 


2.  Relations  of  Weight  to  Age. 

The  Yariation  of  weight  of  the  human  hody  with  the  age  was 
carefully  investigated  hy  Quetelet,  from  the  largest  collection  of 
materials  available  at  the  time.  He  obtained  approximately  typi- 
cal numbers,  representing  this  change  and  its  rate  ;  and  the  alter- 
ations in  the  ratio  of  weight  to  stature  gave  the  corresponding 
measure  of  the  lateral  expansion  of  the  body,  or  its  development 
in  weight  irrespective  of  increase  in  height. 

For  carrying  out  a  similar  investigation  upon  the  extended  scale 
which  the  present  collection  of  materials  permits,  the  weights  of 
the  various  classes  of  men  here  examined  have  been  assorted  with 
regard  both  to  age  and  stature,  and  the  means  taken  for  each 
group.  These  are  presented  in  the  next  series  of  tables,  in  which, 
following  the  fundamental  principle  which  has  governed  the 
arrangement  and  preparation  of  the  present  volume,  the  aim  has 
been  to  furnish  trustworthy  facts  and  materials  ready  for  use, 
rather  than  to  attempt  any  thorough  discussion.  Inevitable  re- 
strictions of  time  in  preparing  the  work  for  the  press  preclude  our 
deduction  of  inferences  to  any  adequate  extent ;  but  the  very  sim- 
ple process  of  converting  these  tables  of  actual  weight  into  corre- 
sponding ones  for  the  ratio  between  weight  and  stature  will  exhibit 
the  average  lateral  growth  for  each  stature  during  the  years  of  mili- 
tary age.  The  amount  of  this  lateral  development  will  be  found 
somewhat  less  than  Quetelet's  statistics  imply,  as  may  be  inferred 
firom  a  very  slight  inspection  of  the  mean  weights  found  for  the 
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same  stature  at  different  ages ;  and  also,  crudely  but  clearly,  from 
the  Table  XXV.,  which  exhibits  the  mean  weights  at  each  year 
of  age  for  the  several  classes  of  white  men  and  for  their  total,  irre- 
spective of  their  height.  It  will  be  seen  that  after  deducting  one 
eighteenth  part  of  the  total  weight,  as  a  crude  estimate  of  the 
weight  of  the  clothing,  the  weights  found  by  Forbes  for  Irish 
students  at  the  Edinburgh  University  between  the  ages  of  16  and 
26,  will  accord  closely  with  the  results  here  deduced,  for  white 
soldiers,  in  Tables  XXV.  and  XXVII. 

The  next  nine  tables  (XVI.  to  XXIV.)  contain  the  mean 
weights  for  each  year  of  age  (last  birthday)  and  for  each  succes- 
sive height,  for  men  in  vigorous  health  only ;  the  assortment  being 
by  half-inches  of  stature  for  the  white  soldiers,  and  by  whole  inches 
for  the  other  classes  of  men.  Table  XVI.  gives  the  results  from 
the  men  examined  in  the  earlier  series,  all  of  whom  were  white 
soldiers ;  Table  XVII.  similarly  contains  the  means  for  the  white 
soldiers  of  the  later  series ;  and  Table  XVIII.  those  deduced  from 
the  aggregate  of  these  two  series,  including  a  few  men  of  the 
earlier  series,  for  whom  the  returns  were  received,  after  the 
completion  of  Table  XVI.  In  Table  XIX.  are  given  the 
values  found  for  sailors ;  in  Table  XX.  those  for  students ;  and  in 
Tables  XXI.  to  XXIV.  those  for  the  negroes  and  Iroquois  In- 
dians. In  the  last-named  four  tables,  the  observed  weights  at  the 
several  half-inches  of  stature  have  been  aggregated  with  those  for 
the  full  inch  next  preceding,  and  the  means  deduced  from  the  sum 
of  the  two  groups  are  entered  as  belonging  to  the  stature  repre- 
sented by  the  intermediate  quarter-inch.  The  close  agreement 
between  the  results  deduced  for  full  blacks  and  for  mulattoes 
seemed  to  make  it  advisable  to  consolidate  the  separate  Tables 
XXI.  and  XXII.  into  one,  and  Table  XXIII.  was  thus  formed, 
comprising  all  the  black  men,  whether  of  pure  blood  or  not.  To 
this  series  of  tables  are  subjoined  two  others,  showing  the  mean 
wei;rhts  of  the  men  at  each  year  of  age,  their  stature  being  disre- 
garded ;  Table  XXV.  comprising  the  results  for  white  men,  and 
Table  XXVI.  those  for  the  other  races  to  which  our  observations 
have  extended. 
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TABLE    XVL 
Mean   Weights  of  White  Soldiers^  by  Age  and  Height 

{Earlier  Smei.) 


Ago 

MTnchM 

6*J 

iDOhM 

66lDClMf 

66i 

r  iDCbM 

eSInchef 

No. 

Wolgfat 

No. 

Weicht 

No. 

Weight 

No. 

Weight 

No. 

Weight 

llw. 

lbs. 

lb*. 

lbs. 

Ibt. 

16 

1 

112.8 

8 

119.8 

4 

128.5 

2 

114.8 

6 

121.8 

16 

10 

125.6 

8 

119.4 

5 

140.0 

8 

118.7 

6 

126.8 

17 

12 

129.0 

18 

124.0 

10 

138.6 

17 

129.9 

14 

130.5 

18 

26 

122.4 

26 

188.1 

17 

126.2 

40 

132.3 

31 

133.2 

19 

16 

126.8 

28 

184.7 

87 

129.0 

82 

129.6 

43 

137.5 

20 

15 

127.9 

80 

181.4 

28 

188.0 

40 

136.6 

29 

137.1 

21 

25 

181.9 

16 

187.0 

27 

182.9 

89 

138.9 

36 

134.4 

22 

14 

129.8 

22 

181.1 

17 

188.9 

85 

136.8 

25 

139.0 

23 

12 

182.4 

19 

188.6 

28 

136.0 

20 

133  1 

35 

134.9 

24 

8 

127.7 

18 

187.7 

13 

136.3 

32 

138.8 

15 

139.2 

25 

8 

126.6 

7 

188.7 

9 

137.9 

12 

141.5 

18 

141.5 

26 

8 

186.4 

6 

140.5 

4 

189.4 

11 

138.3 

16 

139.4 

27 

8 

127.0 

7 

184.7 

12 

139.6 

14 

137.6 

8 

136.5 

28 

188.8 

5 

148.6 

8 

140.7 

10 

138.4 

16 

141.5 

29 

111.8 

8 

180.2 

6 

184.5 

8 

136.8 

10 

134.1 

80 

186.8 

7 

141.6 

8 

140.8 

7 

137.0 

7 

146.9 

81 

144.8 

1 

146.8 

8 

130.8 

6 

134.4 

2 

137.0 

82 

- 

- 

2 

118.8 

3 

120.6 

10 

139.2 

5 

133.2 

83 

129.8 

1 

118.8 

2 

152.8 

4 

144.2 

4 

140.3 

84 

188.8 

2 

126.8 

8 

133.8 

1 

138.8 

4 

141.6 

86 

118.0 

8 

180.6 

8 

143.1 

8 

149.5 

2 

153.0 

86 

145.8 

4 

142.8 

8 

182.1 

7 

150.2 

4 

134.8 

87 

187.8 

8 

148.5 

- 

- 

8 

148.1 

1 

131.8 

88 

144.5 

1 

128.8 

1 

171.8 

8 

132.0 

4 

139.0 

89 

- 

- 

1 

169.3 

2 

124.8 

1 

135.8 

4 

144.3 

40 

- 

- 

1 

188.8 

— 

- 

1 

111.8 

— 

41 

117.8 

- 

— 

- 

— 

- 

- 

- 

- 

42 

152.8 

— 

- 

1 

139.8 

1 

166.8 

2 

154.0 

48 

- 

- 

1 

150.8 

— 

— 

- 

- 

- 

— 

44 

- 

— 

1 

140.3 

1 

176.8 

1 

131.8 

- 

- 

46 

148.4 

2 

137.5 

— 

— 

— 

- 

2 

142.5 

46 

140.8 

1 

167.8 

- 

- 

- 

— 

- 

— 

47 

— 

— 

- 

- 

— 

- 

- 

- 

- 

- 

48 

1 

142.8 

- 

- 

- 

— 

- 

— 

- 

49 

- 

- 

- 

— 

- 

• 

- 

— 

- 

60 

-. 

- 

1 

117.8 

1 

166.8 

1 

128.8 

— 

— 

61 

- 

- 

1 

114.8 

- 

- 

1 

128.8 

- 

- 

62 

- 

- 

- 

- 

- 

- 

— 

- 

- 

- 

68 

- 

— 

- 

- 

1 

119.8 

- 

- 

- 

- 

54 

- 

- 

- 

— 

- 

- 

- 

- 

— 

- 

65 

^ 

^ 

^ 

^^ 

^* 

** 

^ 

" 

^ 

'                1 
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TABLE    XYL— {Continued.^ 
Mean  Weights  of  White  Soldiers^  by  Age  and  Height 

(Eatiitr  Serif.) 


Age 

06|]iiehM 

(tTlDchcfl 

fl7i 

\  InchM 

eBInebM 

eB^InebM 

No. 

Wdght 

No. 

Weight 

No. 

Weight 

No. 

Wdght 

No. 

Weight 

Ibi. 

Ibi. 

lb*. 

Ibi. 

lbs. 

16 

2 

119.0 

— 

- 

- 

- 

1 

120.8 

- 

- 

16 

4 

123.4 

2 

187.3 

8 

142.1 

5 

182.0 

— 

- 

17 

17 

128.4 

14 

134.4 

16 

186.6 

8 

136.5 

18 

142.8 

18 

31 

131.6 

38 

187.6 

34 

142.8 

27 

138.9 

24 

143.6 

19 

42 

136.7 

38 

141.2 

68 

189.2 

37 

139.2 

82 

189.7 

20 

60 

139.8 

62 

188.7 

61 

148.6 

47 

147.1 

54 

148.6 

21 

41 

142.3 

48 

143.1 

66 

141.9 

46 

145.9 

66 

147.4 

22 

39 

141.8 

42 

143  9 

51 

146.1 

40 

148.6 

85 

148.0 

23 

22 

138.4 

30 

142.7 

42 

146.3 

32 

142.9 

45 

146.5 

24 

26 

137.0 

17 

148.0 

40 

149.0 

41 

147.2 

82 

151.8 

26 

26 

141.9 

16 

148.9 

22 

147.7 

24 

164.0 

29 

162.0 

26 

17 

146.6 

17 

147.4 

18 

143.6 

18 

148.5 

22 

154.8 

27 

12 

140.9 

16 

141.0 

19 

162.9 

16 

148.4 

21 

160.6 

28 

14 

141.6 

12 

144.0 

9 

147.8 

16 

149.9 

19 

148.7 

29 

6 

138.6 

6 

142.3 

9 

148.6 

20 

150.3 

14 

160.8 

30 

10 

156.9 

10 

147.3 

16 

161.4 

18 

146.1 

11 

162.6 

31 

4 

134.7 

7 

138.6 

6 

149.6 

8 

147.6 

7 

146.6 

32 

7 

142.3 

9 

149.1 

7 

142.4 

8 

152.6 

4 

168.2 

83 

9 

168.9 

1 

161.8 

6 

141.6 

7 

147.9 

7 

160.2 

34 

4 

144.5 

6 

151.7 

7 

161.9 

7 

154.1 

7 

165.1 

36 

3 

160.0 

12 

146.6 

9 

148.1 

4 

156.8 

8 

168.0 

36 

8 

139.7 

3 

163.0 

4 

141.5 

1 

149.8 

6 

155.7 

37 

3 

144.8 

3 

137.6 

6 

147.6 

8 

183.8 

6 

160.8 

88 

4 

134.3 

8 

140.8 

2 

139.0 

1 

144.8 

1 

149.8 

39 

4 

136.9 

1 

126.3 

3 

146.0 

- 

- 

1 

124.3 

40 

1 

160.8 

2 

171.3 

3 

173.0 

2 

147.8 

2 

154.0 

41 

4 

140.7 

- 

3 

148.6 

- 

- 

1 

168.8 

42 

1 

147.3 

- 

- 

6 

160.9 

— 

- 

2 

189.0 

43 

- 

— 

1 

162.3 

1 

164.8 

140.6 

4 

166.9 

44 

1 

160.8 

2 

164  8 

8 

141.6 

2 
•^ 

183.5 

8 

166.8 

46 

2 

163.8 

2 

161.0 

- 

"" 

139.8 

- 

- 

46 

3 

143.5 

2 

189.3 

1 

143.8 

- 

- 

2 

163.5 

47 

1 

143.3 

- 

- 

- 

- 

168.8 

- 

- 

48 

2 

160.3 

— 

- 

1 

140.8 

- 

- 

1 

164.8 

49 

1 

160.8 

- 

- 

— 

- 

- 

— 

— 

60 

- 

- 

1 

166.8 

- 

- 

143.5 

- 

- 

61 

1 

123.8 

1 

147.8 

- 

- 

- 

- 

- 

- 

62 

- 

- 

- 

- 

- 

- 

144.8 

- 

- 

63 
64 
66 

- 

— 

— 

— 

1 

144.8 

— 

— 

— 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

J 
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TABLE    XYI.  —  (Continued.^ 
Mean  Weights  of  White  Soldiers^  by  Age  and  Height. 

{EariUr  Seriea.) 


Aft 

09IoelMf 

60|InebM 

TOInebet 

70|  Inchei 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weii^t 

16 

Hm. 

Ibt. 

n«. 

n«. 

AM 

16 

2 

126.6 

1 

118.8 

- 

- 

— 

— 

17 

3 

142.6 

8 

136.6 

8 

150.6 

4 

140.8 

18 

27 

141.1 

18 

149.9 

12 

150.3 

10 

145.7 

19 

80 

146.1 

22 

147.0 

21 

146.6 

10 

152.8 

20 

87 

160.2 

27 

144.8 

24 

153.4 

14 

152.7 

21 

87 

146.6 

84 

153.0 

29 

156.2 

26 

154.8 

22 

36 

161.6 

29 

147.6 

82 

158.3 

18 

152.9 

28 

29 

160.8 

18 

146.4 

28 

158.9 

20 

150.4 

24 

28 

160.6 

20 

160.4 

19 

152.7 

19 

162.6 

26 

20 

164.8 

22 

154.3 

19 

155.5 

12 

162.8 

26 

11 

161.4 

17 

163.4 

6 

156.5 

16 

158.2 

27 

16 

149.8 

16 

155.3 

10 

152.1 

8 

159.2 

28 

20 

160.6 

16 

156.6 

12 

156.4 

7 

160.4 

29 

7 

147.2 

9 

156.9 

8 

159.2 

8 

166.0 

80 

7 

160.4 

6 

152.8 

8 

158.4 

2 

154.6 

81 

7 

162.8 

8 

162.2 

6 

149.1 

3 

162.6 

82 

6 

166.2 

4 

148.7 

7 

163.9 

4 

174.6 

88 

8 

160.6 

6 

155.8 

1 

176.8 

5 

161.9 

84 

3 

146.8 

2 

170.0 

2 

151.5 

8 

179.1 

86 

10 

148.6 

6 

139.6 

4 

141.8 

2 

161.8 

86 

4 

166.6 

- 

— 

1 

161.8 

2 

160.3 

87 

6 

152.6 

4 

152.4 

1 

160.8 

- 

- 

88 

8 

166.8 

2 

163.8 

8 

154.8 

1 

161.3 

89 

— 

— 

1 

148.8 

4 

158.9 

4 

163.8 

40 

1 

136.8 

2 

173.0 

- 

- 

2 

177.8 

41 

~' 

- 

1 

166.8 

1 

138.8 

2 

161.6 

42 

6 

166.7 

4 

148.8 

2 

177.0 

1 

181.8 

43 

4 

143.6 

2 

161.8 

- 

- 

- 

— 

44 

2 

186.0 

2 

158.6 

1 

140.8 

1 

169.8 

46 

1 

162.8 

2 

146.8 

2 

154.8 

- 

- 

46 

1 

160.8 

- 

- 

1 

172.8 

— 

• 

47 

1 

162.8 

- 

— 

- 

- 

- 

- 

48 
49 
60 

2 

164.6 

2 

168.8 

— 

— 

^^ 

— 

1 

146.8 

-> 

" 

~ 

— 

— 

61 
62 
68 
64 
66 

— 

— 

- 

— 

1 

160.8 

— 

- 

- 

1 

160.8 

2 

164.8 

___ 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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TABLE    XVII. 
Mean  Weights  of  White  Soldiers^  by  Age  and  Height. 

{Later  Seriea.) 


Ago 

64IiiehM 

M|  iDcbof 

66lDebet 

66|  Inehef 

66lDehee 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

Ibt. 

Ibi. 

Ibf. 

lb*. 

Ibe. 

15 

2 

116.8 

- 

— 

4 

127.8 

- 

— 

8 

117.8 

16 

9 

123.6 

9 

119.7 

9 

114.1 

10 

129.1 

7 

125.4 

17 

17 

124.6 

22 

118.4 

17 

122.7 

19 

181.2 

18 

130.7 

18 

83 

122.0 

50 

127.1 

40 

127.0 

58 

128.2 

58 

180.2 

19 

36 

122.8 

37 

127.0 

43 

128.0 

50 

181.0 

41 

138.2 

20 

14 

128.4 

48 

129.7 

42 

183.6 

58 

181.8 

42 

185.9 

21 

32 

131.7 

37 

130.1 

87 

134.2 

51 

134.7 

47 

186.5 

22 

23 

129.1 

44 

183.6 

46 

185.2 

67 

138.6 

38 

139.6 

23 

20 

137.7 

38 

133.1 

31 

135.6 

48 

186.8 

27 

139.6 

24 

17 

132.7 

22 

188.0 

26 

183.9 

48 

137.2 

38 

141.7 

26 

19 

134.0 

20 

127.1 

24 

181.8 

22 

186.5 

28 

187.7 

26 

7 

136.9 

14 

135.4 

14 

138.1 

32 

139.7 

17 

141.6 

27 

6 

126.9 

17 

134.9 

17 

134.6 

17 

135.7 

15 

144.5 

28 

8 

129.3 

14 

187.6 

18 

187.7 

18 

138.5 

19 

186.2 

29 

9 

180.4 

18 

136.8 

10 

134.7 

18 

185.7 

6 

135.9 

80 

6 

139.8 

10 

130.4 

8 

130.8 

22 

186.2 

20 

141.5 

81 

7 

132.6 

7 

133.9 

7 

125.5 

15 

187.7 

7 

147.6 

32 

6 

136.0 

9 

128.8 

15 

133.8 

17 

138.0 

12 

140.6 

33 

9 

132.0 

8 

130.7 

5 

138.8 

6 

148.0 

14 

150.7 

34 

3 

137.8 

7 

131.1 

6 

181.8 

15 

135.8 

6 

139.7 

86 

5 

131.4 

10 

131.8 

9 

131.8 

4 

183.9 

8 

139.0 

86 

6 

141.6 

4 

146.6 

6 

130.7 

9 

141.5 

6 

137.0 

87 

- 

— 

8 

131.5 

3 

188.8 

8 

186.8 

9 

138.9 

38 

6 

133.6 

7 

128.4 

5 

132.9 

7 

139.0 

5 

145.8 

89 

4 

137.2 

3 

130.5 

4 

137.9 

5 

134.2 

7 

188.7 

40 

2 

127.5 

2 

120.5 

8 

129.0 

9 

141.9 

4 

148.0 

41 

1 

150.8 

- 

— 

8 

127.1 

4 

158.8 

2 

125.5 

42 

2 

128.8 

8 

142.8 

8 

187.7 

4 

136.8 

6 

137.2 

43 

2 

127.3 

4 

138.6 

8 

188.8 

4 

148.0 

2 

182.8 

44 

1 

140.8 

2 

137.8 

8 

145.1 

2 

139.8 

5 

141.2 

46 

8 

182.1 

1 

128.8 

2 

150.3 

6 

148.7 

2 

160.8 

46 

- 

— 

1 

111.8 

- 

- 

5 

185.6 

2 

143.8 

47 

1 

115.8 

— 

- 

1 

118.8 

1 

188.8 

- 

- 

48 

— 

— 

1 

124.8 

2 

129.8 

1 

181.8 

2 

185.8 

49 

— 

- 

- 

- 

- 

— 

— 

- 

- 

— 

50 

1 

124.8 

- 

- 

- 

- 

4 

186.9 

- 

- 

61 

- 

— 

1 

148.8 

- 

- 

2 

189.8 

- 

- 

62 
53 
54 

— 

— 

— 

— 

- 

- 

1 

142.8 

1 

187.8 

— 

— 

— 

— 

— 

— 

1 

160.8 

— 

— 

55 

^* 

^^ 

^^ 

^ 

"" 

^ 

1 

148.8 

2 

188.8 
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TABLE    XVn.  —  (^CantinuedO 
Mean  Weights  of  White  Soldiers^  by  Age  and  Height, 

{Later  Seriei.) 


Aft 

• 

ee^Inflbet 

61 
No. 

Inches 
Weight 

67|  Inches 

68  Inches 

68|  Inches 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

IlM. 

Ibe. 

Ibe. 

lU. 

lb*. 

15 

2 

133.8 

1 

115.8 

— 

— 

- 

- 

- 

- 

16 

10 

128.3 

11 

130.9 

7 

129.3 

5 

132.1 

4 

124.9 

17 

18 

126.4 

20 

136.7 

10 

133.1 

11 

132.2 

5 

138.0 

18 

52 

131.0 

40 

133.2 

50 

137.9 

47 

139.4 

48 

141.7 

19 

58 

186.5 

51 

136.5 

52 

141.0 

54 

143.6 

48 

145.1 

20 

87 

137.3 

69 

141.4 

77 

142.3 

64 

145.0 

55 

146.0 

21 

72 

137.9 

64 

138.7 

85 

143.3 

59 

146.2 

61 

146.7 

22 

92 

137.7 

74 

141.4 

84 

142.4 

73 

143.8 

57 

146.2 

23 

50 

139.8 

48 

140.6 

61 

143.8 

59 

148.0 

51 

148.1 

24 

65 

141.8 

59 

145.2 

70 

146.9 

51 

147.5 

58 

149.4 

25 

41 

143.2 

81 

148.1 

36 

145.1 

35 

148.0 

41 

148.1 

26 

82 

139.4 

39 

145.1 

37 

145.4 

24 

151.0 

37 

150.1 

27 

19 

144.3 

27 

145.2 

23 

149.6 

27 

150.3 

28 

152.7 

28 

21 

137.4 

27 

144.9 

40 

147.9 

29 

143.9 

30 

153.4 

29 

25 

139.8 

20 

147.2 

20 

144.5 

18 

147.9 

23 

152.4 

80 

19 

142.2 

30 

146.1 

24 

146.1 

24 

149.2 

20 

117.3 

SI 

13 

140.0 

18 

143.2 

14 

142.6 

11 

147.9 

8 

150.2 

82 

20 

140.1 

11 

138.5 

19 

146.3 

17 

146.3 

19 

146.4 

83 

9 

149.0 

11 

144.1 

18 

150.3 

9 

151.6 

9 

152.6 

84 

5 

147.4 

14 

146.2 

24 

146.3 

10 

147.0 

19 

148.3 

85 

20 

146.6 

16 

143.9 

17 

149.9 

7 

147.4 

18 

151.3 

36 

11 

153.8 

11 

144.6 

12 

147.6 

4 

154.4 

9 

148.7 

87 

9 

135.5 

9 

142.0 

9 

151.7 

8 

148.9 

3 

145.8 

38 

17 

138.9 

8 

151.8 

9 

151.5 

6 

143.6 

6 

151.3 

89 

5 

144.9 

6 

148.0 

8 

146.6 

11 

149.1 

4 

138.4 

40 

3 

161.6 

10 

146.2 

9 

148.2 

8 

143.7 

6 

150.5 

41 

4 

140.9 

6 

144.0 

2 

136.0 

5 

139.9 

2 

144.3 

42 

4 

146.0 

5 

137.6 

5 

135.4 

3 

149.1 

10 

149.3 

43 

7 

149.8 

4 

151.0 

8 

141.5 

1 

122.8 

5 

160.7 

44 

7 

149.5 

7 

149.9 

4 

145.9 

4 

152.3 

1 

142.3 

45 

3 

151.5 

2 

133.5 

6 

145.9 

9 

149.2 

— 

- 

46 

4 

143.8 

2 

154.5 

1 

146.3 

2 

152.0 

— 

- 

47 

1 

138.3 

8 

142.8 

2 

157.8 

- 

- 

- 

- 

48 

2 

115.4 

4 

137.8 

2 

160.0 

1 

173.8 

1 

135.8 

49 

1 

141.8 

- 

- 

1 

144.8 

- 

- 

- 

- 

50 

4 

182.5 

1 

150.8 

1 

156.8 

- 

— 

— 

- 

51 

- 

- 

1 

163.3 

- 

- 

1 

127.8 

- 

- 

52 

— 

- 

- 

- 

1 

131.8 

- 

- 

- 

- 

53 

1 

133.8 

- 

- 

1 

128.3 

2 

142.3 

1 

159.8 

54 

1 

148.8 

1 

156.8 

1 

139.8 

- 

— 

1 

157.8 

55 

" 

" 

" 
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TABLE    XVn.  —  (^Cantintied.') 
Mean  Weights  of  White  Soldiers^  by  Age  and  Height. 

{Later  Series,) 


Age 

69  Inches 

69^  iDchM 

70  Inches 

1 

rO|  Inehee 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

»». 

lbs. 

lbs. 

Uw. 

15 

— 

— 

1 

166.8 

1 

146.8 

- 

- 

16 

2 

167.0 

- 

- 

- 

- 

- 

17 

9 

186.2 

6 

138.5 

8 

134.6 

8 

147.7 

18 

43 

148.8 

23 

148.9 

20 

147.7 

8 

148.7 

19 

27 

141.8 

21 

151.3 

15 

149.5 

16 

152.6 

20 

38 

148.4 

30 

149.6 

28 

150.5 

18 

166.2 

21 

43 

153.9 

61 

160.7 

86 

151.4 

80 

158.0 

22 

33 

150.5 

38 

150.9 

28 

160.8 

18 

157.7 

28 

40 

150.6 

88 

155.8 

27 

151.8 

16 

164.4 

24 

32 

149.6 

42 

157.6 

22 

156.1 

15 

156.8 

26 

29 

149.9 

19 

160.9 

22 

150.8 

13 

159.6 

26 

17 

154.1 

26 

150.9 

12 

161.6 

16 

157.6 

27 

24 

158.8 

22 

151.5 

18 

158.0 

14 

159.2 

28 

23 

150.4 

18 

156.8 

11 

159.0 

10 

162.0 

29 

14 

146.9 

14 

162.3 

8 

158.0 

7 

156.9 

30 

14 

152.1 

12 

161.6 

14 

162.8 

9 

166.9 

81 

6 

149.8 

8 

160.1 

7 

169.6 

8 

162.6 

32 

5 

164.0 

9 

152.6 

10 

152.8 

7 

162.4 

88 

7 

159.7 

14 

154.0 

6 

152.2 

6 

166.0 

34 

7 

156.-2 

14 

155.0 

10 

169.4 

7 

152.9 

35 

2 

167.0 

9 

148.6 

7 

148.8 

4 

164.9 

36 

6 

151.5 

2 

147.3 

6 

167.5 

2 

160.8 

87 

13 

162.6 

10 

148.0 

8 

164.4 

4 

163.8 

88 

6 

155.5 

9 

154.8 

4 

154.0 

6 

161.8 

89 

2 

152.6 

1 

176.8 

6 

148.9 

7 

166.5 

40 

4 

161.8 

4 

162.2 

- 

- 

1 

160.8 

41 

2 

141.5 

8 

153.6 

5 

146.2 

1 

183.8 

42 

8 

146.3 

1 

146.3 

2 

163.6 

2 

193.8 

43 

2 

153.5 

2 

163.8 

8 

164.6 

2 

166.5 

44 

9 

158.8 

3 

150.5 

1 

177.8 

2 

140.8 

45 

2 

162.8 

2 

149.8 

— 

- 

2 

151.6 

46 

— 

- 

- 

- 

- 

1 

151.8 

47 

- 

- 

- 

— 

— 

1 

141.8 

48 

- 

1 

161.8 

- 

- 

- 

- 

49 

2 

146.3 

1 

155.8 

1 

164.8 

— 

- 

60 

- 

- 

— 

— 

— 

- 

- 

- 

61 

1 

174.8 

- 

- 

- 

- 

- 

— 

52 

1 

164.8 

- 

- 

- 

- 

- 

- 

63 

— 

- 

- 

- 

- 

- 

- 

- 

64 

- 

2 

196.8 

— 

- 

- 

- 

55 

** 

^^ 

1 

161.8 

*" 

~ 
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TABLE    XVm. 


Mean  Weights  of  White  SoldierSy  by  Age  and  Height. 

{Both  Series.) 


Afe 

64  iDchM 

64^  InebM 

66Iiiebee 

65ilnehefl 

» 

eBInchei 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

lbs. 

Ibt. 

lb*. 

Uw. 

1lM. 

15 

8 

115.5 

3 

119.8 

8 

128.2 

2 

114.8 

9 

120.5 

16 

19 

124.7 

18 

119.7 

14 

128.4 

18 

124.5 

13 

125.8 

17 

29 

126.4 

40 

121.0 

27 

128.6 

36 

180.6 

32 

130.6 

18 

59 

122.2 

77 

129.1 

58 

127.0 

93 

180.0 

86 

131.4 

19 

62 

123.9 

65 

130.3 

81 

128.4 

82 

130.4 

84 

135.4 

20 

29 

128.1 

73 

130.4 

70 

133.4 

98 

133.8 

74 

136.4 

21 

67 

131.8 

54 

132.4 

67 

133.6 

92 

136.4 

85 

135.8 

22 

37 

129.4 

66 

132.7 

63 

134.9 

105 

134.8 

64 

139.6 

23 

32 

135.7 

58 

183.8 

56 

135.4 

70 

136.7 

64 

137.3 

24 

25 

131.1 

35 

134.7 

42 

135.3 

81 

137.9 

56 

140.8 

26 

22 

133.0 

27 

128.8 

33 

133.1 

35 

137.7 

46 

139.2 

26 

16 

136.1 

21 

137.6 

19 

134.6 

43 

138.0 

33 

140.6 

27 

10 

130.6 

24 

134.8 

29 

136.6 

31 

136.6 

23 

141.7 

28 

12 

132.3 

19 

140.6 

21 

138.9 

29 

138.5 

35 

138.6 

29 

11 

128.2 

27 

133.6 

16 

134.6 

28 

136.2 

16 

134.8 

80 

7 

138.6 

17 

135.0 

11 

133.1 

29 

136.4 

27 

142.9 

81 

8 

134.0 

8 

135.4 

10 

127.1 

20 

136.8 

9 

146.3 

82 

6 

136.0 

11 

126.9 

18 

131.6 

28 

139.0 

17 

138.4 

88 

11 

131.5 

9 

129.3 

7 

142.4 

10 

143.4 

18 

148.4 

84 

4 

188.0 

9 

180.1 

9 

132.0 

16 

136.6 

10 

140.5 

86 

7 

127.6 

13 

131.5 

12 

134.3 

7 

140.6 

10 

141.8 

86 

6 

142.3 

8 

144.4 

10 

133.0 

16 

145.3 

10 

136.1 

87 

1 

137.8 

6 

140.0 

3 

138.8 

11 

138.5 

10 

138.2 

88 

8 

136.4 

8 

128.6 

6 

139.8 

10 

136.9 

9 

142.5 

89 

4 

137.2 

4 

140.2 

6 

133.5 

6 

134.4 

12 

140.6 

40 

2 

127.5 

3 

126.6 

3 

129.0 

10 

138.9 

4 

148.0 

41 

2 

134.0 

- 

- 

8 

127.1 

4 

153.8 

2 

125.6 

42 

4 

136.2 

3 

142.8 

4 

138.2 

5 

142.8 

8 

141.4 

48 

2 

127.3 

5 

140.9 

8 

188.8 

4 

148.0 

2 

182.3 

44 

1 

140.8 

8 

138.6 

4 

152.8 

8 

187.1 

5 

141.2 

46 

7 

141.4 

3 

134.6 

2 

150.8 

6 

143.7 

4 

146.7 

46 

1 

140.8 

2 

139.8 

- 

— 

5 

135.6 

2 

143.8 

47 

1 

115.8 

- 

— 

1 

118.8 

1 

138.8 

— 

— 

48 

1 

142.3 

1 

124.8 

2 

129.8 

1 

131.8 

2 

185.8 

49 

- 

- 

- 

— 

- 

— 

-. 

- 

- 

- 

60 

1 

124.8 

1 

117.8 

1 

1G6.8 

5 

136.8 

- 

- 

61 

- 

— 

2 

131.8 

- 

- 

8 

134.5 

- 

- 

62 

- 

- 

— 

— 

- 

- 

1 

142.8 

1 

137.8 

58 

- 

- 

- 

- 

1 

119.8 

- 

- 

- 

- 

64 

— 

- 

- 

- 

- 

- 

1 

160.8 

- 

- 

55 

^" 

^ 

^ 

"" 

^ 

^ 

1 

143.8 

2 

188.8 
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TABLE    XVIIL  — (Omiinuei.) 
Mean  Weights  of  White  Soldiers^  hy  Age  and  HeighU 

{Both  Seriea,) 


Age 

66|  laehM 

67  InchM 

ernnehcfl 

68  Inehef 

68^  iDCbet 

No. 

1 

Weight 

No. 

1 

Weight 

No. 

Weight 

No. 

Weight 

No. 

Weight 

Ibt. 

lbs. 

Ibe. 

Ibe. 

lbs. 

15 

4 

126.4 

1 

115.8 

- 

- 

1 

120.3 

- 

- 

16 

14 

126.9 

13 

131.9 

10 

183.2 

10 

182.0 

4 

124.9 

17 

36 

127.5 

35 

135.4 

26 

134.6 

20 

134.8 

18 

141.6 

18 

83 

131.2 

78 

135.8 

86 

139.4 

75 

139.5 

72 

142.3 

19 

95 

136.1 

90 

138.6 

108 

140.0 

91 

141.8 

88 

148.1 

20 

149 

138.5 

121 

140.2 

130 

142.8 

112 

146.0 

110 

147.3 

21 

116 

139.6 

110 

140.2 

141 

142.9 

108 

146.2 

120 

147.6 

22 

134 

138.9 

117 

142.8 

137 

144.1 

114 

145.5 

93 

147.0 

23 

74 

139.7 

80 

141.5 

104 

144.5 

92 

146.3 

96 

147.3 

24 

91 

140.4 

78 

145.9 

112 

147.9 

96 

147.4 

91 

160.1 

25 

67 

142.7 

46 

148.4 

61 

146.2 

62 

150.4 

72 

149.8 

26 

49 

141.6 

56 

145.8 

57 

145.1 

42 

149.9 

60 

162.4 

27 

31 

143.0 

44 

148.6 

43 

151.4 

42 

149.6 

50 

151.6 

28 

35 

139.0 

89 

144.6 

49 

147.9 

46 

146.1 

49 

151.6 

29 

31 

139.6 

26 

146.1 

29 

145.7 

89 

149.0 

38 

151.2 

30 

29 

147.0 

41 

147.0 

89 

148.2 

42 

147.9 

31 

152.7 

81 

17 

138.7 

25 

141.9 

19 

144.5 

19 

147.8 

15 

148.6 

82 

27 

140.7 

20 

143.8 

27 

145.4 

25 

148.3 

28 

148.4 

83 

18 

149.0 

12 

144.8 

23 

148.4 

17 

149.8 

16 

151.6 

34 

9 

146.1 

19 

147.7 

31 

147.6 

17 

149.9 

26 

150.1 

35 

23 

147.0 

28 

145.0 

26 

149.3 

11 

160.8 

26 

151.9 

86 

19 

147.8 

14 

146.4 

16 

146.1 

5 

153.5 

14 

161.2 

87 

13 

139.8 

12 

140.9 

15 

150.0 

12 

145.0 

8 

148.9 

88 

21 

138.1 

11 

148.8 

11 

149.2 

7 

148.7 

7 

161.1 

89 

9 

141.4 

7 

144.9 

11 

146.4 

11 

149.1 

6 

186.6 

40 

5 

156.9 

12 

150.4 

12 

154.4 

11 

145.8 

8 

161.4 

41 

9 

142.1 

6 

144.0 

5 

143.6 

5 

139.9 

8 

147.3 

42 

5 

146.3 

5 

187.6 

12 

143.1 

8 

149.1 

12 

147.6 

48 

7 

149.8 

5 

151.3 

9 

142.9 

4 

136.2 

9 

168.6 

44 

8 

149.7 

9 

150.9 

7 

144.1 

6 

146.0 

4 

162.4 

45 

5 

152.4 

4 

147.3 

6 

145.9 

10 

148.8 

- 

- 

46 

7 

143.7 

4 

146.9 

2 

145.0 

2 

162.0 

2 

168.5 

47 

2 

140.8 

8 

142.8 

2 

157.8 

1 

168.8 

_ 

- 

48 

4 

132.8 

4 

187.8 

8 

158.6 

1 

178.8 

2 

160.0 

49 

2 

151.8 

- 

— 

1 

144.8 

- 

- 

- 

- 

50 

4 

132.5 

2 

153.8 

1 

156.8 

1 

148.6 

- 

51 

1 

123.8 

2 

155.8 

- 

- 

1 

127.8 

- 

52 

- 

— 

— 

- 

1 

181.8 

1 

144.8 

- 

53 

1 

138.8 

— 

- 

2 

186.6 

2 

142.8 

1 

169.8 

54 

1 

148.8 

1 

156.8 

2 

182.8 

- 

- 

1 

167.8 

55 

' 

^ 

^^ 

*■ 

^^ 

"" 
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TBIOHT  AND  STRBNoA. 
TABLE    XVm. -(CbntiW.) 
Weightt  of  WhiU  SoUien,  by  Age  and  Height. 
(BoA  Serif.) 


A(* 

g>i«b. 

(BJlHl» 

TO.«L- 

70JI«'«         |] 

No. 

Wdibl 

Ho, 

wrict.1 

Ko. 

W,l,bt 

No. 

VOtbX 

Ita. 

It-. 

IbL 

u.. 

IS 

1 

166.B 

1 

146.8 

16 

4 

140.3 

1 

113.3 

- 

~ 

- 

IT 

12 

1ST.8 

9 

137.S 

6 

142.6 

' 

143.9 

IS 

70 

142.7 

86 

149.3 

32 

148 

7 

18 

147 

19 

68 

144.2 

43 

149.1 

36 

147 

S 

26 

162 

20 

77 

149.3 

68 

147.4 

47 

152 

0 

33 

154 

El 

Bl 

IM.8 

8T 

162.0 

66 

153 

8 

66 

166 

ae 

TO 

160.9 

69 

149.6 

66 

159 

3 

36 

165 

E3 

TS 

161. 3 

68 

182,8 

62 

152 

4 

38 

151 

u 

68 

160.0 

63 

166.4 

43 

154 

8 

37 

160 

2B 

60 

161.9 

42 

167.6 

41 

153 

0 

26 

161 

26 

29 

162.9 

46 

162.6 

18 

159 

8 

167 

87 

40 

162.2 

38 

163.1 

28 

166 

9 

161 

28 

43 

160.6 

S3 

166.2 

23 

157 

6 

161 

29 

21 

147.0 

26 

163.9 

16 

168 

e 

161 

SO 

22 

166.S 

17 

169.0 

22 

161 

2 

156 

SI 

161.1 

17 

161. 1 

12 

165 

2 

162 

S2 

leo.i 

13 

151. 4 

IT 

167 

4 

166 

S3 

169.9 

20 

1S4.6 

6 

166 

1 

168 

34 

153.2 

16 

IB6.9 

12 

158 

1 

160 

SG 

146.9 

14 

145.4 

11 

146 

2 

167 

36 

163.6 

2 

147.3 

7 

166 

7 

160 

ST 

169.8 

14 

149.3 

4 

163 

4 

163 

38 

165.T 

11 

156.4 

7 

164 

169 

39 

162.6 

2 

162.3 

9 

163 

3 

161 

40 

166.6 

6 

165.8 

- 

171 

41 

141.6 

4 

156.8 

6 

146 

0 

168 

48 

IB 

163,1 

6 

148.3 

4 

170 

3 

189 

41 

148.9 

4 

I5T.B 

a 

164 

6 

166 

44 

11 

183.T 

6 

153.7 

a 

169 

8 

U7 

45 

1B2.6 

i 

146.3 

2 

164 

3 

161 

4fl 

160.8 

- 

- 

1 

172 

8 

161 

47 

162.8 

- 

- 

111 

4S 

164.6 

a 

169.8 

- 

- 

49 

146.3 

1 

166.8 

1 

164.S 

- 

BO 

148.8 

- 

- 

- 

Bl 

1T4.8 

- 

- 

1 

160.S 

- 

52 
63 

.' 

164.8 

~i 

1B0.3 

2 

- 
164.3 

: 

" 

64 

- 

- 

2 

196.8 

- 

- 

BS 

- 

- 

1 

161.8 

" 

" 
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TABLE    XIX. 
Mean   WeighU  of  Sailors,  by  Age  and  Eeight. 


ll 

Mi  iDChM 

66i  InehM 

66i  Inehca 

eTjIiichM 

68iIiichM 

69i  InehM 

70i  InehM 

No. 

1 

Wt. 

No. 

Wt. 

No. 

wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

16 

Ibi. 
116.0 

Ibi. 

lbs. 

Ibi. 

Ibi. 

Ibi. 

Ibi. 

17 

1 

121.3 

— 

- 

2 

116.0 

- 

- 

- 

- 

- 

- 

- 

- 

18 

4 

110.2 

2 

148.3 

2 

135.6 

3 

141.6 

2 

141.5 

1 

161.0 

- 

- 

19 

8 

122.6 

10 

124.6 

6 

131.0 

2 

145.0 

1 

125.0 

2 

174.0 

- 

- 

20 

11 

121.4 

12 

127.1 

11 

133.9 

10 

143.9 

5 

140.2 

6 

188.6 

2 

143.4 

21 

16 

131.4 

20 

129.1 

16 

137.6 

16 

137.7 

18 

143.9 

12 

143.4 

4 

167.0 

22 

14 

132.6 

24 

142.0 

16 

135.0 

17 

143.9 

11 

168.5 

8 

147.9 

4 

169.0 

23 

6 

129.2 

11 

132.8 

12 

146.8 

13 

144.4 

7 

148.8 

6 

152.8 

1 

169.0 

24 

16 

139.6 

16 

134.6 

'10 

142.1 

13 

146.8 

17 

167.8 

7 

154.3 

5 

158.3 

25 

14 

135  6 

15 

142.7 

10 

147.2 

15 

188.3 

13 

154.6 

9 

156.4 

5 

156.8 

26 

9 

184.1 

11 

135.6 

2 

140.0 

12 

146.7 

7 

153.2 

6 

163.0 

8 

157.8 

27 

8 

180.7 

6 

132.7 

8 

142.7 

8 

149.3 

5 

142.3 

6 

152.6 

3 

164.0 

28 

8 

132.6 

4 

139.8 

6 

146.0 

14 

161.8 

6 

151.8 

4 

164.6 

2 

161.4 

29 

8 

130.2 

11 

136.9 

9 

142.0 

4 

137.3 

8 

151.0 

2 

137.0 

1 

149.0 

80 

2 

131.0 

7 

131.4 

4 

146.1 

5 

145.2 

6 

140.7 

1 

128.0 

- 

- 

31 

5 

130.8 

6 

142.5 

2 

136.9 

2 

150.9 

8 

188.3 

- 

- 

2 

164.6 

32 

4 

138.8 

7 

135.8 

1 

153.0 

8 

145.9 

8 

144.8 

8 

165.3 

1    150.0 

83 

2 

139.8 

2 

133.5 

2 

142.6 

2 

142.5 

- 

— 

— 

- 

1     149.0 

34 

5 

137.8 

- 

3 

142.1 

2 

141.0 

2 

165.8 

1 

160.0 

- 

- 

36 

2 

147.0 

3 

142.7 

4 

146.2 

2 

145.9 

2 

146.0 

4 

162.9 

- 

- 

36 

3 

147.0 

5 

141.7 

— 

- 

2 

143.8 

- 

— 

2 

156.0 

8 

167.8 

37 

- 

— 

— 

- 

1     143.0 

2 

136.6 

1 

168.0 

- 

- 

- 

- 

88 

— 

__ 

146.8 

2 

150.1 

1 

123.0 

— 

— 

1 

140.0 

- 

- 

39 

2 

131.0 

124.0 

2 

145.5 

2 

159.9 

1 

184.0 

- 

— 

- 

— 

40 

1 

137.0 

133.0 

1 

135.0 

— 

- 

1 

178.8 

1 

148.0 

- 

- 

41 
42 

_ 

^" 

133.0 
148.0 

1 

129.0 

1 

168.0 

^ 

^ 

1 

188.0 

— 

^ 

43 

1 

137.0 

- 

- 

— 

- 

- 

- 

1 

184.0 

- 

- 

- 

— 

44 

— 

- 

— 

— 

— 

- 

1 

164.0 

- 

- 

- 

- 

- 

- 

46 

2 

128.9 

— 

- 

2 

144.5 

- 

- 

- 

- 

- 

— 

- 

- 

Otot46 

2 

150.5 

1 

139.0 

1 

115.0 

2 

167.6 

"^ 

^ 

8 

149.8 
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TABLE    XX. 
Mean  Weights  of  StudenU,  hy  Age  and  Height, 


64ilDchM 

66i  Inches 

061  InchM 

67i  Inches 

68i 

[nches 

GOi  Inches 

TOilnclMfl 

Af 

No. 

wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 
lb*. 

No. 

Wt. 

lbs. 

IlM. 

Iba. 

lbs. 

lbs. 

lb*. 

17 

— 

- 

- 

- 

127.8 

1 

120.8 

1 

188.8 

- 

— 

— 

- 

18 

2 

112.8 

1 

111.8 

139.8 

- 

- 

- 

- 

2 

127.6 

- 

- 

19 

8 

1S2.1 

8 

124.6 

121.8 

6 

124.6 

6 

180.0 

7 

146.3 

1 

160.8 

20 

1 

114.8 

7 

126.6 

186.6 

8 

130.8 

13 

182.4 

16 

138.8 

8 

147.4 

21 

8 

123.0 

7 

126.4 

11 

130.1 

11 

128.6 

10 

138.6 

9 

143.8 

16 

145.0 

22 

1 

113.8 

6 

121.6 

181.8 

7 

131.9 

6 

136.6 

6 

147.6 

6 

162.5 

28 

1 

106.8 

- 

- 

142.8 

1 

183.3 

1 

131.8 

4 

142.8 

- 

- 

24 

2 

126.8 

- 

- 

142.8 

2 

126.8 

4 

136.2 

2 

182.3 

- 

— 

26 

1 

128.8 

- 

— 

8 

184.8 

1 

144.8 

2 

146.3 

1 

148.8 

1 

i63.a 

26 

- 

- 

1 

184.8 

2 

126.8 

- 

- 

- 

- 

- 

- 

- 

- 

27 

- 

- 

1 

119.8 

- 

- 

- 

- 

1 

189.8 

- 

- 

2 

160.8 

Ow27 

2 

120.6 
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TABLE    XXI. 
Mean  Weight*  of  Full  Blacki,  by  Age  and  Height. 


MilDChM 

66ilnehflt 

66iIiichM 

67iIiicliM 

eSilnehei 

(fiilnehw 

1 
TOilnehM 

Avi 

No. 

Wt. 
Ibi. 

No. 

Wt. 

No. 

Wt, 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 
Ibi. 

Ibi. 

lbs. 

Ibi. 

Ibi. 

Ibi. 

16  fc  nod. 

1 

137.7 

1 

102.8 

— 

- 

1 

131.0 

- 

- 

— 

- 

- 

16 

1 

145.0 

8 

128.3 

4 

120.8 

1 

129.3 

1 

146.8 

1 

163.8 

- 

- 

17 

6 

128.5 

6  ;i31.6 

4 

133.2 

9 

128.8 

2 

143.8 

2 

161.1 

- 

- 

18 

9 

126.4 

10 

130.6 

13     134.9 

7 

136.4 

7 

144.7 

3  1 162.2 

2 

148.8 

19 

12 

136.0 

7 

131.1 

11 

133.2 

12 

189.R 

11 

144.9 

6 

149.8 

8 

164.9 

20 

19 

140.7 

26  1 139.1 

26 

142.8 

28 

147.4 

17 

149.2 

7 

166.3 

2 

148.5 

21 

19    139.8 

20  i 148.9 

19 

142.6 

21 

146.4 

15 

165.6 

8 

162.4 

2 

160.0 

22 

23  ,137.7 

24    143.6 

28 

140.9 

20 

151.9 

18 

152.4 

11 

157.4 

6 

162.3 

23 

16 

137.1 

23 

140.9 

29 

143.6 

24 

149.7 

23 

161.6 

14 

166.6 

- 

- 

24 

8 

139.9 

9 

144.0 

26    144.1 

30 

161.9 

21 

157.5 

16 

159.0 

11 

160.4 

26 

8 

131.8 

14 

143.4 

18 

146.4 

17 

161.4 

16 

166.9 

10 

150.9 

12 

166.4 

26 

8 

133.9 

9 

160.9 

10 

146.6 

20 

161.0 

9 

150.4 

4 

161.6 

4 

172.8 

27 

9 

135.8 

4 

149.0 

8 

144.7 

14 

151.6 

10 

163.9 

4 

164.5 

1 

184.0 

28 

6 

138.2 

10    142.8 

12 

147.7 

9 

145.8 

12 

155.3 

8 

156.4 

6 

164.8 

29 

3 

146.0 

3 

136.4 

8 

143.7 

7    155.4 

4 

148.9 

7 

163.4 

1 

166.8 

80 

6 

140.6 

8 

140.4 

9 

141.1 

4 

160.1 

7 

166.6 

6 

162.4 

3 

162.1 

81 

2 

146.2 

3 

137.9 

3 

131.3 

4 

154.8 

8 

166.7 

3 

150.2 

1 

173.0 

32 

2 

124.3 

4 

135.8 

6  ;U9.7 

3 

148.6 

1 

174.8 

3 

196.6 

2 

163.8 

33 

1 

135.0 

3     140.7 

2 

143.4 

3 

147.2 

2 

146.9 

1 

162.6 

— 

- 

34 

2     143.3 

3  !  149.9 

3 

156.0 

2 

159.8 

1 

168.3 

4 

151.3 

1 

174.8 

35 

3     141.9 

1 

4   1 136.6 

4 

144.6 

1 

170.0 

2 

163.4 

1 

161.8 

- 

- 

36 

1    :  137.0 

3    161.9 

1 

152.8 

8 

161.6 

1 

140.8 

- 

- 

1 

170.8 

37 

2 

151.6 

2    129.4 

3 

142.9 

1 

165.0 

3 

169.6 

8 

162.0 

1 

170.8 

38 

1 

137.8 

4     139.4 

1 

131.8 

2 

141.8 

1 

119.3 

— 

— 

1 

159.8 

39 

2 

160.0 

2     140.9 

- 

- 

3 

139.3 

- 

- 

1 

160.0 

- 

- 

40 

3 

144.9 

1 

163.0 

7 

142.2 

1 

156.0 

2 

146.1 

1 

184.8 

1 

177.8 

41 

- 

— 

- 

- 

- 

- 

1 

174.3 

- 

— 

- 

- 

- 

- 

42 

- 

— 

- 

- 

2 

161.4 

1 

166.8 

1 

166.8 

- 

- 

2 

166.0 

43 

3 

142.9 

- 

- 

- 

- 

1 

184.8 

1 

126.8 

- 

- 

1 

145.4 

44 

— 

— 

- 

— 

- 

- 

- 

- 

1 

164.8 

— 

— 

- 

- 

46 

1 

132.4 

- 

- 

- 

- 

- 

- 

- 

- 

8 

160.7 

- 

- 

46 

1 

146.8 

- 

- 

1 

153.4 

- 

- 

- 

- 

1 

179.8 

- 

- 

47 

— 

— 

- 

- 

- 

- 

1 

188.3 

1 

178.8 

- 

- 

1 

186.6 

48 

1 

161.4 

1 

130.8 

- 

- 

1 

144.3 

2 

160.3 

2 

146.9 

- 

- 

49 

— 

- 

- 

— 

- 

- 

2 

162.8 

- 

— 

— 

- 

- 

- 

60 

— 

- 

- 

— 

2 

146.9 

- 

- 

- 

— 

— 

- 

— 

- 

Orvr  60 

8 

144.8 

2 

162.8 

^ 

^ 

2 

164.9 

^ 

^ 
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TABLE    XXII. 
Mean  Weights  of  Mulattoes,  hy  Age  and  Height. 


e^lDchM 

66iIiiehM 

66iIiiehM 

67i  InehM 

681  InchM 

69iliichm 

70|  InehM 

Am 

No. 

Wt. 

llM. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

lbs. 

llM. 

n». 

lbs. 

Ibi. 

lbs. 

15  fcund. 

— 

- 

2 

116.8 

— 

— 

1 

139.8 

— 

- 

— 

- 

- 

— 

16 

4 

117.6 

— 

- 

2 

128.1 

- 

- 

1   '112.0 

- 

- 

- 

- 

17 

6 

180.9 

1 

121.8 

2 

136.8 

- 

- 

^ 

- 

18 

4 

119.1 

2 

165.8 

8 

125.5 

5 

138.8 

5  i  138.0 

1 

132.8 

1 

144.8 

19 

7 

124.5 

4 

189.8 

11 

186.0 

4 

136.9 

2   il34.8 

3 

151.9 

— 

- 

20 

9 

184.9 

12 

135.2 

7 

187.4 

10 

189.5 

9    154.2 

2 

155.3 

5 

145.3 

21 

6 

188.0 

5 

184.4 

11 

150.8 

9 

145.2 

-        - 

3 

149.0 

3 

154.1 

22 

10 

147.0 

8 

141.0 

9 

147.0 

7 

149.6 

10    156.8 

4 

158.1 

2 

164.8 

28 

6 

187.2 

5 

140.5 

13 

146.4 

10 

150.0 

6    148.l|  6 

164.6 

3 

159.5 

24 

7 

189.5 

10 

150.2 

9 

152.6 

11 

147.2 

2    171.3!  5    162.8 

3 

163.2 

25 

4 

146.5 

6 

140.3 

6 

158.3 

12 

154.1 

4  1156.8;  5 

165.7 

— 

~ 

26 

— 

— 

5 

150.8 

9 

154.0 

4 

157.6 

3  |151.0 

5 

151.7 

1 

149.8 

27 

2 

145.9 

4 

156.4 

4 

162.1 

2 

167.8 

1     157.8 

6 

167.1 

1 

181.8. 

28 

5 

181.0 

— 

— 

4 

144.5 

8 

151.5 

2    153.5 

1 

132.0 

2 

170.8 

29 

2 

151.5 

7 

152.9 

4 

154.4 

1 

147.8 

— 

- 

4 

164.8 

80 

8 

148.5 

4 

147.0 

2 

146.2 

8 

151.2 

3 

147.91  4 

167.8 

2 

144.0 

81 

2 

148.8 

- 

- 

2 

187.8 

1 

156.8 

1 

162.4 

1 

176.0 

-        - 

82 

- 

- 

2 

189.2 

2 

150.8 

5 

153.5 

2  |l61.8 

1 

141.8 

1 

128.0 

88 

- 

— 

- 

- 

8 

149.2 

- 

- 

1   1164.8    - 

- 

- 

84 

- 

- 

2 

141.6 

- 

- 

2 

154.4 

2  1142.0 

— 

- 

— 

- 

85 

6 

144.6 

2 

142.0 

2 

149.8 

- 

- 

8  il44.5 

- 

- 

— 

- 

86 

- 

- 

1 

141.8 

2 

148.6 

- 

- 

3  1163.5 

1 

164.8 

- 

- 

87 

8 

147.5 

8 

189.5 

1 

154.0 

1 

157.8 

1    146.8 

1 

201.8 

- 

- 

88 

— 

- 

2 

154.8 

2 

139.8 

- 

- 

-  .     _ 

1 

163.8 

— 

- 

89 

8 

140.7 

1 

150.8 

1 

147.8 

8 

157.0 

- 

- 

1 

173.8 

- 

- 

40 

1 

155.8 

8 

146.5 

1 

146.8 

- 

- 

- 

- 

— 

- 

1 

179.0 

41 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

— 

- 

- 

- 

42 

- 

- 

1 

147.8 

- 

- 

- 

- 

1 

142.4 

1 

181.8 

- 

- 

48 

2 

131.4 

- 

2 

151.4 

1 

167.8 

— 

— 

1 

154.8 

— 

- 

44 

1 

131.0 

1 

140.8 

- 

- 

1 

162.0 

- 

- 

— 

— 

— 

- 

45 

- 

- 

2 

131.9 

1 

156.8 

- 

- 

1 

152.8 

- 

- 

- 

- 

46 

- 

- 

— 

- 

2 

150.3 

- 

- 

1 

169.8 

- 

— 

- 

- 

47 

- 

— 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

48 

1 

144.4 

— 

- 

1 

142.8 

1 

159.8 

- 

- 

- 

- 

- 

- 

49 

- 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

50 

- 

- 

- 

- 

- 

- 

2 

150.6 

1 

161.8 

- 

- 

- 

- 

OT«r50 
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TABLE    XXni. 
Mean  Weight*  of  all  Neffroet,  by  Age  and  Height. 


M^InehM 

66|  InehM 

06^  InchM 

fTTHnehM 

6SiIiiehM 

eSiloehM 

TO^lnohM 

An 

No. 

wt. 

No. 

Wt. 

lbs. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt 

IlM. 

No. 

Wt 

No. 

Wt. 

ItM. 

lb*. 

IlM. 

lU. 

11m. 

Undtrie 

1 

137.8 

3 

112.1 

— 

- 

2 

186.4|  - 

— 

— 

- 

— 

— 

16 

5 

123.1 

8 

128.3 

6 

121.6 

1 

129.8    2 

129.4 

1 

163.8 

- 

- 

17 

11 

129.8 

7 

130.1 

6 

134.4 

9 

128.8    2 

143.8 

2 

161.1 

- 

- 

18 

13 

124.2 

12 

136.4 

16 

133.1 

12 

187.4  12 

141.9 

4 

147.8 

3 

147.6 

19 

19 

131.8 

11 

134.2 

22 

134.6 

16 

189.1  18 

143.4 

9 

160.2 

3 

154.9 

20 

28 

138.8 

38 

137.9 

33 

141.7 

88 

146.0  26 

150.9 

9 

166.0 

7 

144.8 

21 

26 

139.4 

25 

142.0 

80 

146.6 

80 

146.0  16 

165.6 

11 

161.6 

6 

166.6 

22 

33 

140.8 

32 

142.9 

37 

142.4 

27 

162.3  28 

163.9 

16 

167.6 

7 

163.0 

23 

22 

137.1 

28 

140.8 

42 

144.4 

34 

149.8  29 

160.9 

20 

168.9 

8 

169.6 

24 

15 

139.7 

19 

147.3 

36 

146.2 

41 

160.6  23 

168.7 

21 

169.9 

14 

161.0 

26 

12 

136.7 

20 

142.6 

24 

147.1 

29 

152.6  20 

166.9 

16 

152.6 

12 

166.4 

26 

8 

138.2 

14 

160.9 

19 

160.1 

24 

162.1  12 

160.6 

9 

151.6 

6 

167.8 

27 

11 

137.7 

8 

152.7 

12 

150.6 

16 

163.6  11 

164.2 

10 

160.1 

2 

167.9 

28 

10 

134.6 

10 

142.9 

16 

146.9 

12 

147.2  14 

166.0 

9 

163.7 

8 

166.2 

29 

6 

148.2 

10 

147.6 

12 

147.3 

8 

164.4 

4 

148.9 

7 

163.4 

5 

166.2 

30 

8 

143.6 

12 

142.6 

11 

142.0 

12    160.8 

10 

163.9 

9 

160.4 

6 

154.9 

31 

4 

146.8 

3 

137.9 

6 

133.9 

6 

166.2 

4 

167.4 

4 

156.4 

1 

173.d 

82 

2 

124.3 

6 

137.0 

7 

160.0 

8 

151.6 

8 

166.1 

4 

182.8 

8 

160.2 

33 

1 

135.0 

3 

140.7 

6 

146.9 

3 

147.2 

8 

162.9 

1 

16?.5 

— 

- 

34 

2 

143.3 

5 

146.6 

3 

156.0 

4    167.1 

8 

150.8 

4 

161.3 

1 

174.8 

35 

8 

143.6 

6 

137.7 

6 

146.4 

1 

170.0 

6 

148.1 

1 

161.8 

■  - 

- 

36 

1 

137.0 

4 

149.4 

3 

150.0 

3 

161.6 

4 

157.8 

1 

164.8 

1 

170.8 

37 

6 

149.1 

6 

136.6 

4 

145.6 

2 

161.4 

4 

166.4 

4 

172.0 

1 

170.8 

88 

1 

137.8 

6 

144.6 

3 

137.1 

2 

141.4 

1 

119.8 

1 

163.8 

1 

169.8 

39 

6 

144.4 

3 

144.2 

1 

147.8 

6 

148.2 

- 

- 

2 

161.9 

— 

— 

40 

4 

147.6 

4 

148.1 

8 

142.7 

1 

166.0 

2 

146.1 

1 

184.8 

2 

178.4 

41 

— 

— 

- 

- 

— 

- 

1 

174.3 

- 

- 

- 

— 

- 

- 

42 

— 

— 

1 

147.8 

2 

161.4 

1 

166.8 

2 

149.6 

1 

181.8 

2 

165.0 

43 

6 

138.3 

- 

- 

2 

161.4 

2 

161.3 

126.8 

1 

164.8 

1 

146.4 

44 

1 

131.0 

1 

140.8 

— 

- 

1 

162.0 

154.8 

— 

— 

- 

- 

46 

1 

132.4 

2 

181.9 

1 

166.8 

- 

- 

162.8 

8 

160.7 

- 

- 

46 

1 

146.8 

- 

— 

8 

161.8 

- 

- 

169.8 

1 

179.8 

— 

- 

47 

— 

— 

— 

- 

- 

- 

1 

138.8 

178.8 

- 

- 

1 

186.5 

48 

2 

147.9 

1 

130.8 

1 

142.8 

2 

162.0 

2 

160.8 

2 

146.9 

- 

- 

49 

— 

- 

- 

- 

- 

- 

2 

162.8 

- 

- 

- 

- 

- 

- 

60 

- 

- 

— 

- 

2 

146.9 

2 

160.6 

1 

161.8 

- 

- 

- 

- 

OT«r60 

3 

144.8 

2 

162.8 

2 

164.9 

484 


WSIQST  JlND  StBENOTH. 


TABLE    XXIV. 

Mean  Weight*  tf  Jroquois  Indian*,  by  Age  and  Height. 


M^InelMt 

eS^nelMt 

W^  InehM 

67i  InehM 

G8|  InehM 

68^  laebM 

TOHnebM 

Am 

No. 

Wt. 

No. 

wt. 

No. 

Wt. 

IlM. 

No. 

Wt. 

llM. 

No. 

Wt. 

No. 

Wt. 

Ibt. 

No. 

Wt 

llM. 

lU. 

Um. 

UndflrlS 

— 

- 

- 

- 

- 

- 

— 

- 

1 

136.8 

— 

— 

— 

— 

18 

- 

- 

— 

- 

141.8 

- 

- 

- 

- 

- 

- 

- 

- 

19 

- 

— 

— 

— 

•■ 

183.8 

1 

147.3 

- 

- 

- 

- 

2 

147.8 

20 

- 

— 

3 

128.9 

128.8 

2 

155.5 

2 

154.3 

- 

- 

- 

- 

21 

- 

— 

2 

129.8 

8 

138.5 

8 

150.3 

6 

161.8 

- 

- 

- 

- 

22 

- 

- 

6 

189.4 

f^ 

132.0 

11 

141.0 

4 

158.2 

2 

159.8 

— 

— 

28 

— 

— 

4 

147.2 

183.8 

11 

152.2 

9 

167.4 

4 

171.8 

1 

190.8 

24 

- 

- 

1 

189.8 

155.8 

17 

154.4 

12 

161.6 

4 

161.9 

2 

172.8 

25 

- 

- 

1 

149.8 

^ 

131.8 

5 

157  1 

8 

167.8 

1 

159.8 

3 

171.0 

26 

— 

— 

4 

148.0 

«y 

147.6 

11 

155.5 

13 

164.5 

7 

172.5 

1 

188.8 

27 

- 

— 

- 

- 

a 

130.8 

7 

150.4 

11 

163.9 

3 

167.4 

3 

180.8 

28 

1 

182.8 

2 

166.5 

2 

145.8 

16 

159.5 

12 

167.8 

3 

171.1 

2 

176.8 

29 

- 

- 

- 

- 

2 

152.3 

12 

155.3 

14 

163.4 

5 

176.2 

4 

184.0 

80 

- 

- 

- 

- 

- 

- 

5 

161.4 

6 

168.5 

7 

176.4 

3 

180.8 

81 

- 

- 

- 

- 

- 

- 

4 

151.8 

3 

165.5 

- 

— 

2 

175.0 

82 

- 

- 

— 

- 

- 

- 

1 

144.8 

6 

163.4 

1 

170.8 

- 

— 

88 

- 

- 

- 

- 

1 

181.8 

4 

154.3 

2 

159.8 

1 

180.8 

- 

- 

84 

- 

- 

- 

- 

- 

- 

10 

152.7 

15 

165.8 

8 

175.7 

4 

175.0 

85 

- 

- 

1 

142.8 

- 

- 

1 

156.8 

3 

171.3 

1 

170.8 

1 

170.8 

86 

- 

- 

- 

- 

1 

156.8 

4 

165.0 

15 

161.5 

5 

175.0 

- 

- 

87 

- 

- 

- 

- 

2 

142.8 

2 

160.8 

8 

165.8 

- 

- 

4 

189.9 

88 

1 

166.8 

- 

— 

- 

- 

- 

- 

2 

176.8 

6 

178.3 

2 

188.3 

89 

- 

- 

- 

- 

1 

168.8 

1 

190.8 

2 

161.5 

1 

166.8 

— 

40 

- 

- 

- 

- 

- 

- 

3 

157.8 

6 

172.0 

2 

161.8 

2 

195.3 

41 

1 

161.8 

- 

- 

— 

- 

1 

151.8 

1 

166.8 

2 

178.8 

- 

- 

42 

- 

- 

1 

169.8 

— 

— 

5 

156.5 

1 

182.8 

- 

— 

1 

141.8 

48 

- 

- 

- 

- 

- 

- 

2 

144.8 

5 

160.8 

1 

158.8 

- 

- 

44 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

— 

- 

- 

45 

- 

- 

— 

— 

- 

- 

1 

131.8 

- 

- 

- 

- 

- 

- 

46 

- 

- 

- 

- 

- 

- 

- 

- 

2 

170.8 

2 

180.3 

1 

211.8 

47 

- 

- 

- 

- 

- 

- 

- 

- 

1 

164.8 

- 

- 

1 

276.8 

48 

- 

- 

— 

- 

- 

- 

- 

^ 

1 

162.8 

- 

- 

— 

- 

49 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

- 

50 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

1 

182.8 

- 

— 

OT«r50 

^        ■" 

1 

185.8 

1 

172.8 

1 

165.8 

— 

^ 

4 

169.3 

^ 

*^ 
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TABLE    XXV. 
Mum  Weighti  ttf  WhiU  Mat,  by  Age. 


4W 


As. 

II 

iMlhrSnta 

CU-*H- 

..        II 

«.. 

Witaht 

No. 

Wilsht 

Bs. 

Wrifht 

Ik.. 

Ib^ 

lb.. 

iDtelS 

41 

110.94 

81 

114.81 

74 

111,66 

18 

8T 

111 

61 

129 

130.73 

118 

131.03 

17 

304 

ISO 

01 

142 

136.36 

44S 

138.03 

18 

43S 

136 

33 

667 

133.03 

1  100 

133.93 

1» 

616 

137 

87 

636 

136.38 

1150 

137.06 

ao 

690 

142 

35 

767 

140.64 

1S57 

141.38 

21 

S17 

144 

53 

829 

141.89 

1446 

143.06 

23 

630 

146 

29 

821 

143.61 

1851 

148.60 

23 

46T 

143 

60 

641 

144.93 

1108 

144.31 

24 

413 

146 

76 

646 

146.03 

1069 

146.31 

25 

302 

149 

16 

443 

145.36 

745 

146.84 

28 

224 

148 

85 

376 

146.27 

699 

147.05 

2T 

211 

147 

60 

S30 

146.54 

651 

146.83 

28 

193 

147 

66 

319 

146.95 

611 

147.31 

29 

146 

146 

55 

241 

144.89 

386 

146.51 

30 

133 

161 

46 

263 

146.67 

395 

147.62 

11 

97 

181 

63 

165 

146.48 

243 

147.6S 

12 

93 

147 

81 

205 

145.17 

298 

146.00 

33 

«B 

160 

61 

157 

147.66 

2ZS 

148.53 

S4 

63 

161 

69 

162 

147.00 

225 

148.29 

S5 

80 

145 

83 

159 

145.38 

338 

146.67 

3S 

SO 

147 

49 

124 

150.16 

184 

148.39 

37 

55 

151 

09 

112 

147.69 

167 

148.81 

38 

40 

148 

48 

113 

146.77 

153 

147.13 

39 

36 

145 

B3 

87 

146.67 

133 

146.38 

40 

24 

160 

IT 

74 

146.71 

98 

160.01 

41 

17 

149 

44 

44 

146.09 

61 

146.30 

43 

32 

IB2 

n5 

70 

144.S4 

loa 

146.97 

43 

17 

Ifil 

36 

56 

141.81 

73 

145.63 

44 

26 

15S 

89 

67 

161.38 

S3 

153.79 

45 

19 

149 

24 

48 

146.20 

67 

147.06 

4S 

la 

160 

79 

34 

144.89 

ST 

146.97 

47 

4 

165 

41 

16 

142.19 

19 

145.05 

48 

13 

153 

84 

21 

142.61 

as 

146.81 

4» 

3 

139 

63 

7 

147.68 

10 

145.19 

50 

7 

139 

68 

14 

137.15 

21 

138.06 

51 

6 

181 

99 

7 

163.00 

12 

I44.3S 

62 

4 

142 

79 

8 

137.29 

10 

139.49 

53 

6 

UB 

60 

6 

163.21 

I) 

161.16 

54 

1 

124 

79 

T 

164.58 

8 

169.60 

0.^64 

' 

HS 

72 

13 

140.67 

30 

143.49 

486 


WKIOHT  AND  STBENQTH. 

TABLE    XXV.—aContLued.} 
Mean  Weights  of  White  Men,  by  Age. 


Bailon 

1 

9tad«nto 

Total  White  Hon 

Aft 

No. 

Wdght 

No. 

Weighl 

No. 

Wclgfafc 

lbs. 

IlM. 

lbs. 

Undarie 

2 

81.15 

- 

— 

76 

111.73 

16 

4 

107.82 

- 

— 

220 

120.84 

17 

5 

111.12 

8 

127.46 

464 

127.83 

18 

26 

124.98 

7 

128.58 

1138 

133.66 

19 

46 

126.02 

39 

188.06 

1236 

136.61 

20 

71 

131.08 

72 

187.82 

1600 

140.72 

21 

124 

185.58 

69 

186.69 

1639 

142.23 

22 

182 

140.16 

44 

137.00 

1627 

143.11 

28 

75 

139.15 

13 

136.02 

1196 

143.90 

24 

105 

143.99 

16 

137.45 

1180 

146.98 

25 

97 

145.09 

11 

140.20 

863 

146.55 

26 

82 

142.31 

5 

147,19 

686 

146.48 

27 

47 

138.61 

5 

146.89 

603 

146.27 

28 

56 

146.15 

1 

114.79 

669 

146.96 

29 

58 

138.49 

2 

129.29 

441 

144.69 

30 

86 

138.28 

- 

- 

431 

146.84 

81 

24 

138.99 

1 

144.29 

267 

146.85 

82 

86 

139.19 

- 

- 

334 

146.26 

88 

12 

138.50 

— 

— 

237 

148.02 

84 

16 

141.69 

- 

- 

241 

147.84 

85 

28 

144.17 

- 

262 

145.46 

86 

18 

147.40 

- 

202 

149.12 

87 

4 

143.60 

— 

- 

171 

148.69 

38 

5 

142.02 

- 

- 

168 

147.06 

39 

11 

146.18 

- 

- 

134 

146.37 

40 

7 

139.18 

- 

- 

106 

149.29 

41 

8 

131.00 

- 

64 

146.68 

42 

8 

148.38 

- 

106 

147.01 

43 

2 

136.50 

- 

76 

146.35 

44 

8 

137.67 

— 

86 

162.26 

45 

186.70 

- 

- 

71 

146.47 

46 

f 

166.00 

— 

- 

38 

147.20 

47 

175.00 

- 

- 

20 

146.66 

48 

147.07 

- 

- 

89 

146.85 

49 

125.00 

- 

- 

11 

148.86 

50 

2 

148.40 

- 

- 

23 

188.53 

51 

— 

- 

- 

- 

12 

144.25 

52 

— 

- 

— 

10 

139.49 

58 

— 

— 

- 

- 

11 

161.15 

54 

1 

145.00 

— 

- 

9 

157.98 

Om54 

^ 

^ 

** 

20 

148.49 

WBIOHT  AND  STRENOTH. 

TABLE    XXVI. 

Mean   Weight*  of  Negroea  and  Indlant,  by  Age. 


^ 

Al> 

JmUSlHki 

Xnlutoa 

Xu«V^ 

H-. 

Wrfiht 

«,. 

Wd,bl 

Hd. 

W.i^. 

Ho. 

Wtftbt 

It^ 

IIK 

Ik.. 

lU. 

UDilnlB 

10 

111.61 

6 

118.07 

16 

114.33 

16 

27 

121.68 

13 

117.06 

40 

120.18 

1 

ise.2fl 

17 

45 

127.08 

11 

127.67 

66 

127.18 

- 

18 

7B 

132.92 

36 

134.34 

103 

133.26 

3 

141.79 

19 

87 

136.62 

36 

134.90 

123 

136.13 

6 

163.13 

!0 

m 

141.91 

60 

I4S.0S 

204 

141.96 

9 

148.13 

21 

133 

145.70 

63 

142.42 

186 

144.77 

14 

149.93 

21 

ISI 

146.33 

64 

147.48 

216 

145.97 

29 

143.48 

23 

1SB 

146.20 

61 

147.37 

219 

146.63 

S3 

169.18 

24 

1S9 

149.80 

64 

160.97 

193 

150.13 

39 

169.86 

2S 

IIH 

148.37 

46 

149.88 

164 

148.79 

14 

160.23 

26 

75 

149.62 

38 

149.61 

113 

149.66 

46 

169.97 

27 

70 

148.96 

26 

1 65.04 

96 

150.6U 

38 

165.36 

28 

68 

149.72 

24 

143.74 

92 

146.16 

88 

163.87 

S» 

41 

1B0.88 

23 

152.48 

64 

15I.4S 

S9 

166.39 

10 

43 

147.36 

33 

■  46.30 

76 

146.89 

31 

171.17 

SI 

22 

148.60 

8 

166.66 

30 

151.38 

13 

1T2.3I 

S2 

25 

161.36 

19 

151.16 

151.27 

161.98 

S3 

13 

143.66 

4 

I5S.09 

145.79 

162.41 

34 

20 

156.08 

7 

145.66 

153.36 

38 

166.17 

SB 

23 

144. S9 

13 

145.26 

144.90 

168.16 

36 

160.18 

10 

I49.4S 

149.86 

26 

166.39 

BT 

'    160.87 

10 

152.16 

161.36 

17 

166.29 

36 

143.08 

B 

145.79 

143.98 

11 

178.74 

■9 

149.78 

11 

146.83 

148.23 

180.37 

40 

146.28 

12 

iei.44 

SI 

148.27 

14 

171.79 

41 

174.29 

- 

- 

, 

174.29 

167.59 

43 

167.73 

3 

157.33 

167.60 

169.54 

43 

137.62 

6 

148.03 

142.87 

166.54 

44 

146.61 

2 

144.60 

146.81 

46 

144.89 

6 

147.16 

146.13 

131.29 

46 

160.00 

4 

162.89 

166.60 

183.79 

47 

166.19 

- 

106.19 

330.79 

48 

147.97 

a 

149.00 

148,16 

163.79 

49 

147.46 

- 

- 

147.46 

- 

50 

143.41 

4 

IBI.B5 

148.39 

183.79 

6! 

163.00 

- 

- 

183.00 

166.79 

sa 

133. 7B 

- 

- 

133.79 

1*6.79 

63 

- 

1 

IS3.86 

138.86 

161.79 

H 

162.79 

- 

163.79 

- 

- 

Ot«S4 



164.64 

S 

I4S.B9 



149.85 

6 

178.46 

488 
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The  comparatively  small  size  of  the  groups  for  ages  above  45 
years,  precludes  any  reliance  upon  the  mean  values  deduced  from 
them ;  but  for  the  ages  from  15  to  45  inclusive,  our  resuhs  can- 
not be  far  wrong.  An  empirical  determination  of  the  mean  weight 
belonging  to  each  age,  as  derived  from  Table  XXV.,  shows  that 
the  increase  between  the  ages  21  and  45  cannot  well  exceed  five 
pounds,  great  as  is  the  change  in  many  individual  cases.  The 
appended  Table  XXVII.,  gives  the  most  probable  values  for  the 
mean  weight  at  each  year  of  age ;  the  data  upon  which  it  is  based 

TABLE    XXVn. 

Empirical  Table  of  Weight  by  Age^ 
from  White  Soldierf. 


Aft 

1 
No.  of  llta 

Wtight 

DiffervDM 
Oonp.  — Ote'4. 

Ita. 

llM. 

17 

448 

128.8 

+  0.8 

18 

1100 

188.6 

-0.4 

19 

1160 

187.7 

•1-0.6 

20 

1367 

140.8 

-0.6 

21 

1448 

142.7 

-0.4 

22 

1861 

148.9 

+  0.8 

28 

1108 

146.0 

+  0.7 

24 

1069 

145.9 

-0.4 

26 

746 

146.6 

-0.2 

26 

699 

146.8 

-0.2 

27 

661 

146.9 

0.0 

28 

612 

147.0 

0.2 

29 

888 

147.0 

+  1.6 

80 

896 

147.1 

-0.6 

81 

242 

147.1 

-0.6 

82 

298 

147.2 

+  1.2 

88 

226 

147.8 

-1.2 

84 

226 

147.4 

-0.9 

85 

289 

147.6 

+  1.9 

80 

184 

147.6 

-1.7 

87 

167 

147.6 

-1.2 

88 

168 

147.7 

+  0.6 

89 

128 

147.7 

+  1.8 

40 

98 

147.7 

-2.8 

41 

61 

147.7 

+  1.4 

42 

102 

147.8 

+  0.8 

48 

78 

147.8 

+  2.2 

44 

83 

147.8 

-5.0 

46 

67 

147.8 

+  0.7 
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including  all  our  statistics  of  white  soldiers,  but  excluding  the  sail- 
ors and  students,  partly  on  account  of  the  decidedly  inferior  weight 
of  the  former,  but  especially  since  these  classes  comprise  but  a 
portion  of  tlie  ages  under  consideration. 

Finally,  we  add  in  Tables  XXVIII.  and  XXIX.  a  summary  of 
the  maximum  and  minimum  weight  observed  among  the  men  at 
each  successive  year  of  age,  arranged  in  the  same  way  as  our 
Tables  XI.  and  XII.,  which  showed  the  extreme  values  observed 
at  each  stature. 

TABLE    XXVIII. 
Limits  of  Weight  observed  at  Different  Ages. 

WhitM  Soldien -^  Eariier  Series, 


Maximam 

Minimoa 

Ac* 

Nnnber 
of  H«a 

Range 

Wdght 

Height 

Weight 

Height 

Und«rl8 

834 

lbs. 
186.8 

tai. 
72^ 

11m. 
72.8 

la. 
56^ 

lbs. 
14.0 

18 

433 

202.8 

67 

98.8 

65 

104.0 

19 

515 

176.8 

70 

96.8 

62^ 

80.0 

20 

590 

205.3 

76 

99.3 

68 

106.0 

21 

617 

197.8 

68i 

105.8 

68 

92.0 

22 

580 

206.8 

73| 

96.8 

64i 

110.6 

23 

467 

195.8 

71 

101.8 

68 

94.0 

24 

413 

191.8 

73 

98.8 

60 

93.0 

25 

302 

205.3 

67i 

107.3 

62^ 

90.5 

26 

224 

205.8 

75 

106.8 

66 

99.0 

27 

221 

195.8 

72 

116.8 

65 

79.0 

28 

193 

191.8 

69^ 

110.8 

64 

81.0 

29 

145 

206.8 

73 

108.8 

66 

98.0 

30 

133 

224.3 

66^ 

108.8 

66 

110.5 

31 

87 

198.3 

71 

101.8 

67 

96.5 

32 

93 

188.8 

70t 

106.8 

65J 

f 

82.5 

83 

68 

195.3 

73 

114.8 

«7 

f 

80.6 

84 

63 

195.3 

71 

118.8 

68 

f 

76.5 

85 

80 

188.8 

68 

112.8 

681 

\ 

76.0 

86 

60 

189.3 

71 

112.8 

72 

77.0 

87 

55 

228.3 

71 

119.8 

67 

108.6 

88 

40 

209.8 

74  J 

115.8 

65^ 

94.6 

89 

36 

178.8 

72 

118.8 

65 

60.0 

40 

24 

197.8 

67j 

111.8 

66l 

86.0 

Otw40 

173 

206.8 

78 

114.8 

64| 

92.0 
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TABLE    XXIX. 
Limits  of  Weight  observed  at  Different  Ages. 


WhiU  Soidien  —  Later  Seria, 


Ifudmam 

Ifflnlwipm 

Aft 

Number 
of  Men 

Bnnge 

Welfhfc 

Height 

Welgfal 

llM. 

Height 

Um. 

la. 

In. 

Ib«. 

Under  18 

402 

166.8 

67 

79.8 

68 

87.0 

18 

667 

176.3 

65 

96.8 

6li 

79.6 

19 

685 

191.8 

74^ 

64.8 

68^ 

126.6 

20 

767 

198.8 

68 

96.8 

62 

97.0 

21 

829 

181.4 

66^ 

94.8 

6li 

86.6 

22 

821 

191.8 

76 

95.8 

64 

96.0 

23 

641 

198.8 

72i 

102.8 

60 

91.0 

24 

646 

213.8 

681 

101.8 

65^ 

112.0 

25 

443 

206.8 

67i 

98.8 

64 

108.0 

26 

375 

186.8 

67i 

100.8 

60^ 

86.0 

27 

830 

218.8 

68 

103.8 

60 

110.0 

28 

819 

200.8 

72i 

107.8 

63 

93.0 

29 

241 

192.8 

76 

106.8 

63^ 

86.0 

30 

262 

219.8 

69 

106.8 

64i 

113.0 

81 

155 

207.8 

71 

91.8 

60 

116.0 

82 

206 

196.8 

73i 

111.8 

64^ 

85.0 

83 

167 

184.8 

66 

98.8 

63| 

86.6 

84 

162 

198.8 

78i 

104.8 

94.0 

86 

169 

200.8 

73 

108.8 

66 

92.0 

86 

124 

194.8 

66^ 

111.8 

634 

83.0 

87 

112 

192.8 

69 

118.8 

6^1 

74.5 

88 

118 

201.8 

73j 

115.8 

66 

86.0 

89 

87 

191.8 

70i 

108.8 

62 

87.6 

40 

74 

195.8 

67| 

107.8 

61^ 

88.0 

OT«r40 

896 

212.8 

71 

98.8 

63j 

119.0 

8.  Relation  of  Weight  to  Circumference  of  Chest. 

In  the  last  section,  our  materials  were  arranged  in  such  a  form 
as  to  exhibit  the  relation  of  Weight  to  Age  and  Stature,  without 
regard  to  anj  other  influences.  By  studying  the  mean  weights  of 
men  having  the  same  stature,  though  of  different  ages,  —  those  of 
men  of  different  statures,  but  the  same  age,  —  and  especially  those 
of  groups  at  successive  years  of  age  and  of  mean  statures  corre- 
sponding to  their  normal  growth  as  elicited  in  Chapter  V.,  the  law 
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of  average  lateral  expansion,  as  affected  by  increase  in  age,  may  be 
investigated  with  thoroughness  and  doubtless  with  success.  And 
its  study  may  be  facilitated,  as  has  been  already  mentioned,  by 
converting  the  mean  weights  for  each  height  and  age  into  ratios 
between  weight  and  stature. 

The  present  section  contains  the  same  materials,  grouped  accord- 
ing to  a  different  system  ;  namely,  by  Height  and  Girth  of  Chest, 
without  regard  to  age ;  and  the  tables  now  offered  are  analogous 
in  arrangement  and  number  to  those  of  the  former  series,  with  the 
substitution  of  the  Circumference  of  Chest,  in  the  place  of  Age,  as 
their  vertical  argument. 

In  the  earHer  series  of  examinations,  no  rule  was  prescribed  for 
measuring  the  circumference  of  the  chest,  except  that  it  should  be 
taken  over  the  nipples ;  and  it  has  already  been  stated,  in  our  chap- 
ter upon  Dimensions  of  Body,  that  it  is  impossible  to  determine 
what  was  the  usual  degree  of  inflation  of  the  thorax  at  the  time  of 
measurement.  Still  it  may  fairly  be  assumed  that  the  mean  of  a 
large  number  of  measures  will  closely  correspond  with  an  average 
condition  of  the  lungs. 

In  the  later  examinations,  —  comprising  all  the  Sailors,  Students, 
and  men  of  other  races  than  the  white,  as  well  as  a  large  prepon- 
derance of  the  volunteer  soldiers  measured,  —  the  girth  was  taken 
both  after  full  inspiration,  and  after  expiration,  and  the  mean  be- 
tween these  two  values  has  been  employed  in  our  tabulations. 

The  series  of  tabular  results  of  our  weighings  is  closed  by  the 
Tables  XXXIX.  and  XL.,  which  exhibit  the  consolidated  results, 
arranged  by  circumference  of  chest,  as  their  sole  argument,  —  and 
analogous  to  the  Tables  VIII.,  XIII.,  XXV.,  and  XXVI.  These 
tables  show  so  marked  a  conformity  to  law  that  the  empirical 
Table  XLI.  has  been  prepared,  showing  the  average  weight  for 
white  men  corresponding  to  each  half-inch  of  circumference  of 
chest,  —  the  height  and  the  age  both  being  disregarded.  The 
column  of  differences  between  the  observed  and  computed  values 
bears  witness  to  the  correctness  of  this  determination. 
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TABLE    XXX. 
Mean  WetghU^  by  Height  and  Circuntference  of  CheiL 

WhiU  SoUUen  ^EarlUr  Smiea. 


Cire.  of 
ChMt 

64IiiehM 

MilMhM 

eSIaehM 

65|IiwliM 

OGIneliM 

66ilDehM 

67  InelMf 

No. 

Wt. 

Um. 

No. 

Wt. 

llM. 

No. 

Wt. 

No. 

Wt. 
Ibi. 

No. 

1 

Wt. 

Ibt. 
165.8 

No. 

1 

Wt. 
lb*. 

182.3 

jg             III 

Wt. 

In. 
28 

28i 

29 

llM. 

Ib^ 

29i 

1 

115.8 

2 

108.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

80 

1 

109.8 

- 

- 

1 

116.8 

5 

110.8 

1 

107.8 

5 

115.8 

1 

110.8 

80i 

4 

118.4 

5 

127.8 

4 

112.9 

- 

2 

116.0 

1 

109.8 

8 

117.5 

81 

5 

115.7 

6 

120.5 

7 

183.2 

8 

110.6 

8 

118.9 

10 

117.7 

2 

126.0 

8li 

6 

114.7 

8 

117.2 

5 

118.7 

8 

119.0 

5 

117.9 

7 

124.4 

8;  125.2 

82 

9 

116.1 

11 

116.5 

22 

121.6 

18 

121.7 

11 

121.0 

10 

122.5 

10  118.1 

82i 

16 

118.0 

12 

120.0 

19 

122.6 

16 

126.0 

15 

128.5 

21 

125.5 

12  127.6 

88 

12 

124.8 

21 

128.6 

11 

124.4 

20 

129.0 

26  120.7 

23 

128.9 

16  132.4 

88^ 

17 

124.2 

23 

129.2 

18 

125.8 

31 

128.2 

29  131.9 

18 

129.8 

18 

130.8 

84 

26 

129.5 

28 

182.2 

87 

183.9 

38  135.4 

35 

131.3 

48 

135.4 

80 

186.1 

84i 

18 

129.8 

88 

184.0 

86 

133.0 

40 

134.6 

35 

184.2 

36 

137.1 

82 

135.81 

85 

25 

185.2 

22 

188.6 

20 

184.5 

89 

136.0 

89 

137.6 

45 

139.1 

47 

141.0 

85^ 

12 

135.5 

18 

187.7 

24 

141.0 

45 

187.8 

45,140.5 

44 

140.3 

46!142.8| 

86 

12 

141.0 

17 

189.0 

18 

144.1 

37 

189.9 

28;  142.2 

54 

144.4 

40 

146.7 

36i 

8 

187.0 

18 

143.0 

15 

189.4 

23 

145.1 

20|  146.8 

80 

142.1 

31 1 149.0 

37 

2 

153.0 

5 

146.8 

6 

147.4 

21 

144.4 

13  143.4 

23 

150.5 

82  150.8 

87i 

5 

143.4 

8 

145.1 

9 

147.7 

11 

147.8 

17 

151.1 

20 

153.2 

28| 154.6 

88 

2 

148.8 

8 

144.6 

8 

145.1 

7 

141.8 

12  152.4 

14 

148.5 

26|  156.8 

88i 

1 

153.3 

6 

148.5 

2 

156.5 

7 

151.2 

8  158.5 

13 

154.6 

13^ 

153.9 

89 

2 

162.8 

8 

159.5 

8 

160.6 

8 

152.1 

8  161.8 

4 

158.9 

10 

155.1 

39^ 

2 

149.8 

1 

152.8 

2 

161.3 

1 

158.8 

8 

158.5 

6 

154.5 

3 

150.0 

40 

- 

- 

1 

165.8 

1 

171.8 

2 

168.8 

1 

162.8 

2 

162.5 

4 

152.5 

40i 

- 

- 

- 

- 

1 

148.8 

- 

- 

- 

- 

1 

183.8 

2 

155.8 

41 

- 

- 

- 

- 

1 

145.8 

1 

160.8 

1 

146.3 

2 

161.8 

- 

— 

4li 

- 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

— 

1 

186.8 

42 

42i 

43 

- 

— 

1 

167.8 

- 

- 

— 

- 

- 

- 

2 

177.5 

- 

1 

48^ 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

1 

224.3 

- 

- 

44 

- 

— 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 
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TABLE     XXX.  — (Conetnuei.) 
Mean    Weight*,  bjf  Height  and  CireimtfereKee  of  Chat. 

Whilt  SMim  —  BartUr  Strut. 


CbM 

B7,."b- 

MlKlW 

Mfloeb. 

^,^ 

f»k 

_.. 

=.«. 

Wi 

[iMiHa 

Mo. 

2 
2 

9 

30 
29 
*« 
S3 
40 
46 
SS 
4S 
44 
35 
17 
IS 
9 
2 

2 

I 

3 

Wl. 

1 
2 

27 
25 
42 

29 
37 

I 

13 
S 

; 

R-. 

M.3 
I28.a 

ii9.a 

127.4 
130.2 
131.0 
135.8 
135.3 
111.2 
l4S.e 
145.1 
149. 
IS1.7 
153,0 

ise.4 

1S8.9 
IBB.4 
163.2 
16t.4 
1S9.1 
1T0.8 
1B2.8 

No. 

1 
3 

5 
11 
12 
22 
29 
27 
33 
35 
38 
45 
42 
36 
49 
34 
22 

9 

9 
S 

Wl. 

So. 

1 

2 
2 
7 
6 

8 

10 
28 
21 
37 
41 
39 
37 
31 
21 
18 
IS 
19 

a 

1 
2 

w 

Ho. 

2 

8 
8 

ii 
20 
22 
27 
26 
25 
30 
SI 
32 
18 
22 
8 
» 
ft 

3 

Wl. 

113.3 
1S8.-3 
122.6 
128.1 
134.0 
139.0 
139.9 
138.8 
140.4 
146.8 
147.6 
162. 4 
166.5 
154.8 
153.3 
160.6 
164.3 
163.4 
166.7 
170.8 
lffT.8 
178.6 
176.8 

Bo. 

1 

1 

« 
7 
8 
16 
15 
17 
27 
26 
22 
38 
39 
14 
14 
18 

1M.B 

123.3 

139.S 
131.2 
138.7 
138.S 
143.0 
151.7 
147.3 
161.7 
153.S 
168.0 
162.1 
160.3 
180.9 
ITS.  4 
173.4 
183.8 
161.8 
172.U 

174.a 
177.3 
192.a 

21 

u 

12 

wt. 

1S4.J 
138.4 
155.2 
136.0 
148.6 
147.4 
143.7 
162.5 
166.1 
167.8 
166.4 
163.7 
165.S 
166.8 
170.1 
178.0 
176.2 
177.0 
174.0 
17B.6 
175.1 
181.8 

IB. 

SB 

28i 
29 
29^ 
30 
»i 

l\i 
32 
32i 
33 
33i 
S4 

35 
»5i 
36 
»«i 
37 

"* 
SS 
»8i 
89 

«i 
«i 

41 
41 
4S 

S* 

128 
130 

:" 

129 
131 
133 
136 
136 
142 
146 
147 
14M 
154 
15S 
IS7 
160 
16! 
162 

169 
140 

164 
197 

8 

8 
6 

1 

7 
2 
9 
9 

S 

7 
B 
8 
9 
5 
9 
8 

6 

3 
8 

IH 
126 

124 
132 
126 
133 
136 
141 
140 
144 
146 
149 
152 
157 
159 
159 
158 
163 
165 
167 
174 

164 

116 
116 
126 
135 
131 
134 
139 
142 
141 
144 
147 
150 
1S2 
153 
166 
160 
163 
16S 
171 
167 
176 
177 

no 

186 
200 

S 
0 
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TABLE    XXXI. 


Mean   Weights^  by  Height  and  Circumference  of  Chegt^ 

White  Soidien  —  Later  Series. 


Ciic.  of 
Chwt 

e4lDetaM 

041  loehei 

66lDchM 

651InehM 

OSInchei 

eS^Ineboi 

67InchM 

No. 

Wt. 

No. 

Wt 

No. 

Wt. 

ItM. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 
lbs. 

No. 

Wt. 

la. 

ItM. 

lb*. 

lbs. 

ItM. 

lbs. 

28 

— 

— 

— 

- 

- 

- 

— 

— 

1 

110.8 

— 

- 

— 

— 

28^ 

1 

101.8 

- 

- 

— 

- 

- 

- 

- 

— 

- 

- 

— 

— 

29 

1 

101.8 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

— 

— 

29^ 

— 

- 

1 

98.8 

— 

— 

- 

- 

- 

— 

- 

- 

1 

116.8 

80 

1 

110.8 

2 

109.8 

2 

101.8 

1 

121.3 

2 

111.8 

2 

120.3 

- 

— 

80^ 

3 

110.6 

5 

110.3 

2 

121.3 

2 

118.3 

8 

125.8 

1 

116.8 

1 

113.8 

81 

7 

106.9 

4 

119.0 

8 

112.2 

5 

116.5 

3 

113.5 

4 

114.9 

2 

129.8 

81^ 

10 

111.2 

11 

112.1 

6 

118.9 

6 

118.8 

5 

113.0 

10 

115.1 

8 

119.0 

82 

12 

114.4 

21 

120.0 

21 

119.6 

13 

121.6 

8 

117.4 

15 

122.1 

12 

122.7 

82^ 

13 

118.9 

21 

118.6 

21 

121.1 

21 

122.3 

17 

122.7 

19 

121.4 

19 

126.0 

83 

27 

120.7 

42 

121.3 

28 

125.9 

34 

127.3 

34 

127.5 

28 

128.5 

31 

127.8 

83^ 

22 

128.6 

34 

123.6 

82 

124.9 

55 

124.5 

21 

129.3 

81 

126.8 

36 

132.5 

84 

29 

127.4 

44 

126  8 

59 

128.6 

52 

127.5 

37 

129.7 

75 

131.2 

49 

132.2 

84i 

34 

126.8 

39 

128.1 

48 

129.3 

59 

131.1 

54 

131.8 

72 

133.7 

48 

134.0| 

85 

29 

129.8 

42 

181.6 

51 

183.0 

78 

135.3 

52 

186.2 

79 

134.8 

57 

137.2 

86^ 

26 

184.9 

43 

186.6 

38 

134.2 

66 

136.4 

57 

137.4 

82 

137.0 

74 

139.4 

86 

80 

138.4 

40 

187.8 

81 

185.0 

60 

188.9 

50 

138.1 

92 

141.3 

87 

142.2 

86^ 

18 

140.0 

81 

136.1 

27 

141.4 

52 

139.0 

44 

145.9 

64 

143.2 

72 

146.1 

87 

16 

140.7 

25 

146.8 

29 

142.9 

86 

143.1 

38 

147.9 

58 

145.9 

79 

146.9 

87i 

11 

137.9 

21 

140.4 

15 

144.0 

83 

148.7 

24 

146.1 

55 

145.7 

56 

151.7 

88 

6 

144.9 

11 

140.9 

15 

148.1 

22 

151.2 

20 

151.5 

34 

152.5 

38 

150.7 

88i 

4 

188.8 

1 

155.8 

7 

154.2 

19 

150.5 

13 

153.2 

17 

153.5 

83 

157.8 

39 

1 

151.8 

7 

142.4 

6 

152.6 

12 

150.8 

12 

156.1 

20 

160.9 

17 

157.9 

39^ 

2 

158.5 

4 

145.8 

3 

165.5 

6 

157.8 

8 

151.0 

9 

156.5 

9 

163.0 

40 

— 

— 

1 

166.8 

2 

161.0 

4 

154.2 

4 

153.2 

7 

157.0 

7 

164.8 

40J 

1 

151.8 

- 

- 

^ 

— 

- 

- 

2 

165.3 

4 

162.5 

2 

164.3 

41 

1 

159.8 

1 

151.3 

- 

— 

1 

142.8 

- 

— 

4 

163.7 

- 

- 

4li 

- 

- 

- 

- 

— 

- 

- 

- 

^ 

3 

174.6 

1 

181.8 

42 

- 

- 

- 

- 

- 

- 

— 

- 

1 

183.8 

- 

- 

3 

165.6 

42i 

43 

48i 

— 

- 

— 

- 

— 

— 

1 

152.8 

1 

184.8 

1 

159.8 

— 

— 

^^ 

~ 

— 

— 

— 

— 

— 

— 

— 

— 

- 

— 

1 

180.8 

44 

— 

— 

- 

. 

- 

— 

— 

— 

- 

- 

- 

— 

- 

— 

44i 

— 

■" 

^ 

. 

^ 

■" 

■" 

■" 

~" 

^ 

"• 

^ 

~" 

■" 

WEIGHT  AND  STRENGTH. 


446 


TABLE     XXXI.  -  CContinued.^ 
Mean  Weights^  hy  Height  and  Circwntference  of  Chest 

White  Sddiert  —  Later  Seriea, 


Cire.  of 
ChMt 

67^  Inchei 

68Inehei 

es^iiiobM 

69IiielMO 

«0|IiiehM 

TOinehei 

TO^lDClMO 

No. 

Wt. 
lb*. 

No. 

Wt. 

No. 

Wt, 

No. 

Wt. 

No. 

Wt. 
lbs. 

No. 

Wt. 

No. 

Wt. 

In. 
28 

Ibo. 

Ibo. 

lbs. 

Ibo. 

Uw. 

28^ 
29 

~ 

— 

— 

: 

: 

— 

^^ 

: 

— 

: 

: 

— 

^ 

— 

29^ 
30 

1 

106.8 

^^ 

"■ 

^^ 

— 

1 

118.8 

~" 

"■ 

1 

184.8 

"• 

~ 

80^ 

2 

116.8 

1 

119.8 

- 

— 

- 

- 

- 

- 

- 

- 

- 

— 

31 

4 

113.8 

1 

136.8 

1 

108.8 

2 

109.0 

- 

- 

1 

107.8 

- 

- 

81^ 

2 

123.8 

2 

122.6 

3 

129.6 

2 

128.8 

1 

127.8 

- 

- 

- 

- 

82 

8 

123.4 

6 

129.5 

6 

132.3 

8 

129.1 

3 

126.6 

- 

- 

2 

187.8 

82^ 

16 

129.8 

12 

133.5 

13 

130.8 

12 

127.6 

6 

134.7 

5 

186.9 

- 

- 

83 

18 

131.6 

21 

130.4 

12 

132.1 

7 

135.6 

9 

132.4 

2 

134.3 

4 

140.4 

38  j^ 

29 

132.9 

22 

135.5 

24 

133.4 

9 

182.7 

9 

141.2 

3 

181.5 

6 

147.1 

84 

44 

136.0 

36 

186.7 

37 

140.1 

29 

142.9 

25 

139.7 

10 

140.0 

6 

141.5 

84i 

49 

187.5 

32 

189.8 

47 

138.8 

31 

141.1 

17 

145.1 

12 

142.9 

9 

151.8 

86 

77 

138.9 

56 

141.1 

40 

140.4 

45 

148.8 

29 

143.7 

80 

144.9 

21 

149  61 

86^ 

86 

141.4 

69 

145.2 

68 

143.1 

47 

146.7 

45 

147.2 

33 

148.7 

18 

149.7 

36 

114 

142.8 

109 

144.4 

49 

145.2 

49 

147.2 

43 

148.4 

37 

152.8 

24I151.5 

36  jf 

82 

145.0 

74 

147.2 

78 

148.3 

46 

148.8 

49 

152.3 

85 

152.1 

18 

165.7 

37 

82 

148.7 

71 

148.0 

65 

151.3 

51 

155.0 

44 

156.5 

29 

155.8 

27 

158.2 

87i 

62 

147.5 

49 

150.5 

57 

153.0 

26 

154.2 

32 

169.2 

26 

158.2 

27 

156.2 

38 

47 

153.3 

45 

155.9 

65 

153.5 

30 

161.2 

40 

158.4 

80 

161.7 

24 

162.4 

38i 

45 

155.2 

23 

153.6 

43 

156.6 

23 

164.4 

24 

163.4 

22 

163.3 

16 

159.6 

39 

26 

156.8 

18 

161.7 

16 

158.3 

16 

162.3 

28 

161.6 

15 

163.7 

16 

168.0 

89^ 

15 

156.8 

14 

158.7 

21 

163.5 

10 

163.3 

9 

169.8 

7 

169.0 

6 

168.8 

40 

12 

164.6 

7 

162.4 

8 

164.9 

14 

167.7 

11 

164.8 

8 

172.1 

8 

178.6 

40i 

7 

168.3 

2 

168.8 

7 

167.9 

3 

181.1 

5 

172.7 

- 

- 

4 

177.4 

41 

1 

173.3 

- 

— 

5 

171.4 

2 

173.8 

4 

181.8 

8 

178.5 

5 

176.8 

4li 

— 

— 

3 

172.5 

1 

158.3 

3 

170.1 

4 

180.4 

8 

183.5 

2 

188.0 

42 

1 

186.8 

- 

— 

1 

180.8 

2 

171.8 

1 

188.8 

2 

176.0 

- 

- 

42i 

1 

195.8 

1 

213.8 

- 

- 

- 

- 

1 

184.5 

- 

- 

- 

- 

43 

48^ 

44 

1 

163.4 

_ 

- 

1 

218.8 

1 

218.8 

1 

196.8 

1 

192.8 

- 

- 

44i 

*^ 

** 

" 

■* 

1 

214.8 

^^ 

^ 

^^ 

** 

^^ 

^ 
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TABLE     XXXII. 


Mean  WeighU^  hy  Height  and  Circwnrferenee  of  ChtBt. 


Whitt  SoUlien  -  Both  SeneiA 


CIre.  of 
CbMt 

MInehM 

64|  laehet 

66Iiic)mm 

.  66iliichcfl 

eeiDchef 

66|IlK!hM 

67lDehM 

No. 

Wt. 

ItM. 

No. 

Wt. 

No. 

Wt. 

lb*. 

No. 

Wt. 

lb*. 

No. 

Wt. 

Ibk 

No. 

Wt. 
lbs. 

No. 

Wt. 

lbs. 

lbs. 

28 

— 

— 

— 

- 

- 

- 

- 

- 

2 

138.8 

- 

- 

— 

- 

28^ 

1 

101.8 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

29 

1 

101.8 

- 

- 

— 

- 

- 

- 

- 

- 

1 

132.8 

— 

— 

29ii 

I 

llft.8 

3!l06.0 

- 

- 

- 

- 

- 

- 

- 

- 

1 

116.8| 
110.8- 

80 

2 

110.3 

3  108.1 

3{  106.8 

6 

112.5 

3 

110.5 

7 

117.1 

1 

80  j^ 

7 

112.2 

10*118.8 

6  llft.7 

2 

113.3 

5 

121.9 

3  113.0 

9ill7.l' 

81 

12 '110.6 

11 !  118.9 

1ft' 122.0 

8 

114.3 

11 

117.4 

14 

116.9 

4  I27.9I 

81^ 

1ft 

112.4 

19  114.2 

llill8.8 

14 

118.9 

10 

llft.4 

18 

119.5 

17  122.0 

82 

21 

llft.l 

83  118.8 

4fti 120.6 

81 

121.7 

19 

119.ft 

'   25 

122.3 

22  120.6i 

82^ 

29 

118.4 

84,119.0 

41I12I.7 

88 

124.4 

82 

12ft.ft 

'   40 

123.6 

32  126.4 

83 

89 

122.0 

64 

123.7 

39;12ft.ft 

56 

128.0 

60  124.5 

51 

128.7 

48  129.2 

83^ 

89 

126.7 

61 

125.7    46 

125.4 

87 

125.8 

57,130.9 

49 

127.8 

551132.0 

84 

ft6 

128.ft 

68 

128.3    91 1 130.3 

92 

130.6 

1  7ft 

ISO.ft  121 

132.9 

81  133.3 

84i 

ftO;  127.7 

791131. 1     87131.0 

101; 132.4 

91 

182.7  114!l3ft.O 

85  134.6 

8ft 

ft8 

132.0 

6ft:  132.3 

74  133.3 

119!  135.5 

1 

94  136.9  126;  136.4 

1                                    1 

108  139.1 

8Si 

40  134.2 

67:i36.ft 

64,136.6 

117  136.9 

109 

138.7 

131! 138.5 

125  140.9 

86 

43  139.0 

61,137.9!  ftl 

138.3 

102  139.2 

'  80 

139.ft  lftO<  142.6 

131  143.5 

zeh 

27 

138.8 

ftO  138.6    47'l-l0.6 

81  140.6 

'  66  146.0 

98,143.1 

106  147.0, 

87 

19:i42.2    31J146.2,  35,143.7 

58  143.4 

'  ftO,  146.6 

.  84 

147.2 

113  148.1, 

37i 

17  140.1 

2ft 

141. r  26'U3.6 

46  144.8 

44  148.7 

78  147.8 

81152.51 

88 

« 

8 

144.6 

19  142.ft.   19  147.7 

30  148.6 

34,152.0 

50  151.7 

66!  153.8 

88i 

ft 

141.3 

8|  149.7      9  155.ft 

26  150.7 

]7;i54.3 

32;  154.0 

49  154.3 

89 

8  158.6 

10  147.ft      9  15ft.3 

15  151.0 

151157.4 

24:160.6 

28  156.9 

89i 

ft 

lft3.9 

ft  147.2 1     ft  163.8 

8  155.4 

11;153.1 

15  155.7 

12  159.7 

^^1 

- 

- 

2 

166.3 

3  164.ft 

6  157.4 

5|]55.1 

9 

158.3 

12 

161.1 

40i 

1 

161.8    - 

— 

1  143.8 

- 

- 

2165.3 

5;  166.8 

4 

159.8 

:;* 

1 

lft9.8 

1  lftl.3 

1  14ft.3 

2 

151.5 

1 

146.3 

7  163.0 

J 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

- 

3  174.6 

2  184.3 

423 

43 

43^ 

44 

44i 

- 

— 

1 

167.8 

- 

- 

- 

- 

1 

183.8 

2  177.5 

3  165.6 

- 

— 

- 

- 

— 

— 

— 

162.8 

1 

184.8 

1 

159.8 

— 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

1 

224.3 

• 

180.8 

- 

- 

- 

- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

1  A  few  men  are  included  in  this  Uble,  for  whom  the  returns  were  received  too  Ute  for 
incorporation  in  the  tables  immediately  preceding. 


WEIGHT  AND  BTRKNGTH. 


TABLE    XXXII.  — (Cofiimutti.) 
Mean   WeighU^  hy  Se^ht  and  Cireun^erenee  itf  C%e<£. 


IfJUte  Stl^a%—  Delk  Strim. 


Cln.  of 

s;ii«t» 

...^ 

»„«,. 

»■»». 

«,„«- 

TOI«l« 

T0| 

hIw 

8 
9 
18 

28 
48 
60 
91 
108 

iia 

138 
174 
131 

99 
6fi 
fi9 
41 

17 
B 
2 

I 

' 

; 

1 

Wi. 

No. 

48 
47 
80 
65 
98 
105 
163 

113 

86 
78 
41 
32 
19 
13 
7 
1 
3 

1 

wt 

No. 

9 
18 
25 

11 

63 
82 

108 
101 
121 

!o9 
90 
66 
29 
33 
12 

1 

w.. 

- 

20 

62 
85 
90 
90 
88 
83 

50 

14 

B 
S 

I 

^.. 

1 
1 
3 
6 
14 
IT 
20 
46 
40 
67 
72 
69 
85 
79 
66 
62 
IS 
36 
17 
17 
9 
7 
S 

w.. 

2 

1 

12 
9 
11 
27 
27 
48 
61 
61 
57 
59 
57 
14 
ST 
31 
14 
13 

7 
3 
3 
2 
2 

2T4.8 

107.8 
123.3 

137.9 
131.9 
136.7 
138.9 
112.9 
UT.I 
1 18.1 
152.3 
152.6 
15T.0 
160.6 
161.3 
162.6 
168.7 
1T0.7 
1T6.2 
161.8 
174.7 
183  5 
174.8 
177.3 
192.8 

- 

23 
43 
37 
12 

45 

40 
39 
30 
28 

17 
6 
8 

Wt. 

136.8 
138.4 
137.8 
H1.2 
144.9 
Hfl.l 
146.6 
151.1 
153.6 
158.0 
167.1 
IS8.6 
163.8 
183.7 
168.8 
lTS.fl 
178.7 
ITT.SJ 
178.0! 
180.81 
176.3 
lai.Sj 

la. 
28 
2Bi 
M 
29^ 

S3 

3S 
33^ 
31 

35 

3S 
3«^ 
ST 
37i 
38 
3S^ 
39 
39  i 
40 
40i 
41 

42 
42^ 
43 
43^ 
44 
44^ 

lOS 
122 

125 
125 
129 
131 
133 
137 
137 
140 
143 

Ufl 
160 
ISO 
154 
166 
159 
157 
1B4 
168 
157 
200 
170 
I9S 
163 
174 

8 
8 

99 
122 
120 
121 
129 
132 

135 
136 
140 
142 
14S 

ii 

162 

154 

162 

1R9 
160 
168 
182 
172 

213 

3 
8 

8 
2 

9 

3 
9 

9 

I 
I 
1 

6 

8 

156 
126 
108 
12T 
132 
128 
133 
136 
140 
139 
142 

146 
U9 
153 
1 56 
155 
157 
161 
184 
166 
169 
173 
158 
190 

164 

lie 

116 
112 
127 
133 
129 
134 
136 
142 
141 
114 
146 
148 
ISO 
154 
155 
161 
163 
164 
166 
167 
179 
174 
170 
179 
200 

218 
214 

8 

8 
0 

8 

8 
2 
0 
8 

8 
8 

113 
138 
124 
126 
134 
135 
140 
139 
112 
115 
147 
119 
153 
13S 
15T 
159 
163 
162 
168 
16T 
170 
180 
179 
183 
178 
196 

S 
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TABLE    XXXIII. 

Mean   Weights  of  Sailors^ 
hy  Height  and  Circumference  of  Chest. 


Gin.  of- 
Ch«t 

64iliieh6i 

65ilncbc« 

ee^IaebM 

67i  IncbM 

68i  Inches 

e9ii 

rnehcfl 

70i  Indus 

No. 

wt. 

llM. 

No. 

Wt. 

No. 

Wt. 

No. 

Wt. 

No. 

wt. 

No. 

Wt. 

No. 

Wt. 

llM. 

In. 

Ibt. 

lbs. 

Ibt. 

lb*. 

Ibt. 

UndarSO 

1 

112.0 

1 

103.0 

2 

108.5 

— 

- 

— 

- 

— 

— 

- 

— 

80 

1 

119.0 

2 

108.0 

- 

— 

- 

- 

- 

- 

- 

— 

- 

80^ 

3 

116.3 

- 

— 

- 

- 

— 

- 

- 

— 

- 

— 

- 

31 

1 

103.0 

2 

115.0 

— 

- 

2 

123.5 

1 

125.0 

1 

126.0 

— 

- 

3li 

4 

117.5 

2 

123.0 

1 

114.0 

3 

122.3 

- 

— 

- 

— 

- 

— 

32 

10 

116.2 

9 

121.9 

4 

180.1 

3 

121.0 

1 

124.0 

2 

126.5 

- 

— 

32^ 

6  125.8 

9 

122.9 

5 

122.9 

5 

127.5 

- 

- 

1 

134.0 

1 

145.0 

33 

18 

124.1 

17 

130.1 

17 

129.9 

6 

134.0 

8 

135.3 

3 

134.0 

- 

— 

33^ 

7 

124.4 

14 

125.6 

7 

132.0 

8 

131.6 

7 

139.5 

3 

137.3 

3 

148.1 

34 

20 

129.2 

17 

132.0 

22 

136.9 

13 

13S.6 

9 

146.6 

8 

142.3 

4 

145.8 

84i 

10 

135.0 

13 

134.2 

10 

137.9 

14 

143.6 

4 

143.5 

6 

144.5 

3 

149.3 

35 

21 

135.9 

19  140.5 

19 

138.2 

28 

140.9 

18 

146.7 

11 

148.2 

5 

145.6 

85i 

9 

134.6 

13  136.1 

10 

142.9 

10 

145.3 

8 

147.2 

10 

151.8 

1 

140.0 

36 

14 

142.6 

18 

137.0 

17 

140.4 

19 

145.6 

12 

149.8 

14.157.7 

- 

- 

86i 

8 

139.4 

15 

141.4 

10 

140.8 

13 

148.2 

10 

147.8 

4 

153.2 

6 

156.3 

87 

8 

136.8 

12 

145.1 

18 

150.6 

16 

158.0 

15 

151.4 

9 

155.4 

3 

163.3 

87i 

4 

149.8 

8 

144.9 

4 

146.4 

12 

154.8 

3 

159.5 

5 

154.8 

2 

172.5 

88 

6 

145.3 

12 

146.8 

5 

154.7 

4 

157.0 

9 

163.2 

5 

158.0 

3 

165.3 

38^ 

- 

— 

8 

150.8 

2 

162.5 

6 

162.4 

1 

161.0 

3 

157.5 

1 

172.0 

39 

3 

148.6 

1 

168.0 

1 

144.0 

5 

161.2 

2 

169.5 

li  175.0 

3 

177.0 

89^ 

1 

151.3 

1 

155.3 

2 

168.0 

- 

- 

3 

174.3 

1 

164.0 

- 

- 

40 

- 

- 

— 

- 

- 

- 

- 

- 

2 

171.5 

- 

— 

1 

171.8 

40^ 

2 

163.5 

1 

166.0 

- 

- 

- 

- 

1 

178.0 

- 

- 

— 

- 

41 

— 

- 

— 

- 

- 

— 

2 

169.8 

2 

174.5 

- 

- 

- 

— 

41* 

— 
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16 

189 

1S9.07 

1 

133.79 

84* 

Ifi9 

143 

66 

89 

144 

83 

348 

143.36 

6 

139.49 

S6 

1f» 

UG 

71 

72 

145 

87 

337 

146.31 

11 

186.93 

84 

168 

U6 

76 

76 

16( 

39 

348 

147.81 

19 

138.37 

ss 

IS^I 

14! 

A3 

68 

162 

92 

191 

IB0.68 

32 

146.01 

84 

lit 

1S3 

36 

48 

15? 

69 

179 

162.71 

en 

161.61 

87 

nn 

164 

42 

22 

164 

45 

111 

1S4.43 

81 

166.65 

S7i 

67 

163 

31 

29 

16t 

86 

M 

180.69 

81 

I62.S8 

88 

63 

163 

01 

20 

161 

71 

83 

161.94 

18 

168.07 

M 

86 

169 

07 

17 

17( 

43 

63 

166.79 

64 

170.63 

8» 

176 

fl3 

2 

166 

79 

31 

174.00 

34 

178.64 

84 

164 

93 

6 

168 

78 

166.66 

80 

173.42 

164 

84 

S 

184 

4(1 

It 

168.61 

178.79 

44 

183 

39 

S 

183.39 

8 

163,39 

190 

IH) 

I 

16S.79 

i 

178.14 

16 

179.64 

44 
«2 

: 

: 

" 

" 

_ 

16 
11 

184,02 
186.70 

:s* 

: 

■ 

" 

. 

" 

6 

4 

181.79 
183.39 

'■1 

44 

- 

: 

- 

- 

" 

8 

301.13 

<4i 
4ft 

- 

- 

- 

- 
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TABLE    XLI. 
Mnpirieal  Table  for  Weighty  hy  Circumfetmce  cf  Ckett. 

Total  WkiU  Men. 


dreamfbrenoe 
of  ChMt 

No.  of  Men 

Weight 

Diflermoe 
Gomp.— OlM*d. 

• 

in. 

lbs. 

lbs. 

28 

9 

99.8 

-7.1 

28i 

7 

102.8 

-2.0 

29 

18 

104.8 

-0.8 

29^ 

20 

107.4 

•1-8.8 

30 

71 

110.0 

-1.1 

80i 

80 

112.7 

-2.1 

81 

168 

115.4 

+  0.8 

8li 

216 

118.2 

+  0.1 

82 

409 

121.0 

+  0.9 

82i 

497 

123.9 

-0.1 

88 

751 

126.8 

-0.4 

88i 

842 

129.8 

+  0.6 

84 

1276 

132.8 

-0.6 

84i 

1279 

135.8 

+  0.5 

85 

1515 

188.8 

-0.4 

851 

1589 

141.8 

0.0 

86 

1621 

144.8 

+  0.1 

86^ 

1866 

147.8 

0.0 

87 

1288 

150.8 

-0.4 

87J 

1018 

153.8 

+  0.1 

88 

821 

156.8 

0.0 

88^ 

596 

158.8 

+  0.5 

89 

487 

162.8 

-0.8 

89^ 

256 

165.0 

+  1.8 

40 

189 

168.8 

+  0.8 

40i 

92 

171.8 

-2.9 

41 

72 

174.9 

+  1.5 

«i 

85 

178.2 

-1.5 

42 

80 

181.7 

+  2.2 

42i 

14 

185.4 

0.0 
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4.  DeUrminatuma  of  Mtundar  Strength. 
The  dynamometers  employed  were  devised  for  measuring  the 
Btrength  in  pulling  upward,  and  are  represented  in  the  annexed 
figures,  which  will  render  detailed  verbal  description  needless. 
One  of  them  represents  the  general  aspect  of  the  instrument,  and 
the  other  shows  the  internal  arrangement  as  disclosed  by  tlie  re< 
movalof  the  dial-plate.  The  man  stands  upon  the  movable  lid  of 
the  wooden  packing  box,  to  which  tlie  apparatus  is  firmly  attached, 
and  grasps  wiUi  both  hands  the  rounded  extremities  of  a  wooden 
bar,  of  convenient  shape  and  adjustable  in  height.  Although  this 
ai^taiatus  is  less  compact  and  portable  than  the  well  known  dyna- 
mometer of  Regnier,*  and  lacks 
the  incontestable  advantage  of 
testing  the  force  of  pressure  as 
well  as  that  of  traction,  yet  the 
form  of  construction  here  em- 
ployed seems  to  avoid  the  objec- 
tions urged'  against  that  instru- 
ment, and  to  be  well  fitted  for 
practical  use.  The  handle  is 
conveniently  shaped  for  firm  and 
easy  grasp,  itit  height  well  suited 
for  application  of  the  full  mus- 
cular power,  and  the  mechanism 
such  as  to  afford  results  which 
I  are  to  all  appearance  very  trust- 
I  worthy. 

The  first  two  of  onr  instm- 
I  ments  were  made  by  Mr.  Thom- 
I  as,  of  New  York,  under  the  di- 
rection of  Messrs.  Olmsted  and 
Elliott ;  the  subsequent  ones  by  Mr.  Thomas  Morton. 

Any  comparison  of  our  results  with  those  of  the  renal  pifling] 
force,  as  determined  by  others,  is  unsatisfoctory,  without  a  carehil 
comparison  of  the  structure  of  the  instruments  employed  and  the 
manner  of  their  use.  Very  few  sets  of  sncli  measurements  are  on 
record,  and  these  generally  comprise  too  few  indii-idual  cases  to 
afford  results  at  all  satisfactory. 

Regnier,  in  the  memoir  already  cited,  ^ves'  as  the  result  of  his 
*  Qiutelet,  Air  rBnmmt,  JLU,  99,19. 
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experiments,  130  kilograms  (287  lbs.)  for  the  weight  vrhioh  a  man 
of  from  25  to  SO  years  can  generally  lifl  with  both  hands,  and  says 
that  this  degree  of  strength  continues  until  abont  the  age  of  50 
years. 

P^ron  was  the  first  ^  to  carry  a  dynamometer  as  part  of  the 
apparatuij  of  a  scientilic  expedition,  and  to  attempt  its  employment 
for  etiiiiologioal  purpuses.  Although  he  evidently  took  miK-h  piins 
with  \m  observations,  tlie  results  proved  quit«  discordant  from 
those  of  other  observers,  until  the  source  of  the  error  was  de- 
tected^ by  Mr.  Freycinet,  his  companion  on  the  Soutliom  Explor- 
ing Expedition,  who  afler 
P^ron's  death  e'lited  the 
second  volume  of  his  narra- 
tive. The  dynamometer  had 
been  provi<l(.d  with  two  grad- 
uated scales,  one  for  showing 
the  force  of  pressure,  the 
other  for  tlie  force  of  trac- 
tion ;  and  its  indications  had 
been  transcribed  from  the 
wrong  scale.  This  discov- 
ery rendered  it  easy  to  re- 
produce the  true  values, 
which  Mr.  Freycinet  haa 
given.' 

The  measures  of  P^ron 
thus  afford  the  following 
mean  results  for  the  lifting, 
or  renal,  force :  — 


SiTiKC  nitiTC*  or  New  HolUnd  abore  18  7ean  old 
Ualayi  of  the  bland  of  Timor,  from      18  to  SO  jeui 


His  dynamometer  was  left*  with  the  goTemment  physician  at 
Mauritius,  Mr.  Chapotin,  in  the  hope  that  extensive  observationt 
might  be  made  upon  the  strength  of  men  of  different  races. 


460 


WEIQBT  AND  8TB1NQTH. 


Mr.  Ransonnet,  ako  a  member  of  the  same  expedition,  and 
who6e  determinations  of  the  renal  strength  of  sailors  at  Havre  led 
to  the  discovery  of  the  error  in  P^ron^s  records,  fomid  the  average 
lifting  power  of  345  French  sailors  to  be  142  kilograms,  or  818 
lb6.i 

Qnetelet's  measures  in  Brussels,  gave  '  the  mean  values  for  men 
at  different  ages  as  follows,  the  number  of  individuals  in  each 
group  being  not  less  than  ten;  but  he  regarded  his  values  as 
probably  less  than  the  truth.' 


Af« 

BmuJ  Strsngth 

15 

kUograau 
88 

lbs. 
194 

16 

102 

225 

IT 

126 

278 

li 

180 

287 

19 

182 

291 

t9 

188 

804 

11 

146 

822 

U 

166 

842 

ao 

154 

840 

4» 

122 

269 

90 

101 

228 

m 

98 

205 

The  mean  lifting  strength  for  the  various  classes  of  men  exam*- 
ined  during  the  present  investigations  is  shown  in  the  appended 
table. 

TABLE    XLIL 
Average  L^fiff  Btrength  of  Men  examined. 


ClMiOfllMl 

In  ninal  Ylgor 

Not  in  nmul  Yigor 

Total 

No. 

Strength 

No. 

Strength 

No. 

Strength 

White  Soldiers,  Earlier  Series . 

"          "       Later  Series    . 

Sailors .    • 

6  776 

6  881 

1141 

208 

1600 

704 

508 

Ibt. 
814.46 

848.20 

807.86 

808.41 

828.61 

848.90 

419.81 

2  082 
1026 

196 

128 

6 

lbs.  • 
266.25 

280.89 

276.15 
298.69 
290.00 

7  858 

7  406 

1141 

208 

1795 

882 

608 

lbs. 
801.69 

884.58 

807.86 

808.41 

818.86 

340.41 

418.04 

Students 

FnUBUbRks 

Mulattoes 

Indians 

1  Voffogt  mm  imrre§  Audraks,  U.  461;  QiMtolet,  Bmr  fHmmn^  XL  66. 
s  Bmr  VEommt,  JL  TO. 
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The  marked  inferiority  of  the  mean  strength  of  soldiers  in  the 
earlier  series  cannot  &il  to  attract  attention  ;  and  the  explanation 
is  afforded  by  the  fact  that  a  large  number  of  these  men  were 
rebel  prisoners,  whose  lifting  power  was  about  50  lbs.  less  than 
that  of  soldiers  in  our  own  army. 

Assorting  the  men  in  usual  vigor  according  to  their  ages  (last 
birthday),  we  obtain  the  mean  values  in  the  following  table :  — 

TABLE    XLIIL 

V 

Mean  Lifting  Strength  of  White  Soldiers^  in  unial  Vigor. 


A«* 

■arltar  8«rte0 

Uter  SerlM 

No.  of  Mtn 

BtrsBfth 

No-ofHMi 

StTODgth 

Ibi. 

lbs. 

Under  17" 

126 

288.4 

92 

250.4 

17 

210 

278.8 

171 

292.8 

18 

440 

286.7 

502 

812.6 

19 

608 

298.9 

454 

820.r 

20 

588 

807.7 

542 

881.2 

21 

618 

819.2 

610 

887.4 

22 

508 

825.9 

606 

848.8 

23 

444 

817.2 

476 

858.4 

24 

405 

825.9 

464 

855.8 

25 

286 

388.2 

296 

865.1 

26 

280 

825.8 

254 

868.0 

27 

212 

826.0 

212 

850.1 

28 

190 

828.8 

286 

867.6 

29 

185 

883.8 

158 

865.9 

80 

183 

888.5 

171 

851.2 

81-34 

815 

880.2 

467 

861.9 

85-89 

258 

825.6 

871 

866.0 

40-44 

118 

824.7 

199 

347.0 

45-49 

44 

811.4 

66 

825.7 

50fr  <yv«r 

28 

291.7 

84 

821.2 

The  inadequacy  of  the  number  of  men  of  each  age  in  the  pre- 
ceding table  may  be  easily  remedied,  and  the  series  of  means 
rounded  into  a  curve  of  satisfactory  continuity,  by  combining  the 
aggregate  results  for  each  consecutive  three  years  after  the  age  of 
twenty,  and  using  their  mean  to  represent  the  value  for  the  middle 
year  of  the  three.  And  by  charting  the  series  of  values  thus  ob- 
tained, the  curious  fact  is  developed  that  the  curve  within  the  lim^ 

^  The  mean  age  of  this  group  wm  15.7  jean,  at  last  birthdaj. 
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TABLE    XL. 
Mum  WeiglU*  of  Ntgroet  and  Indiant^  by  Cireuir^erenee  of  ChuL 


N«groM 

drenaf. 

of 

ChMt 

roUBlMkf 

MnUttOM 

Agsnsate 

TwUmm 

No. 

Wdght 

No. 

1 

Wdght 

No. 
1 

Wdght 

No. 

Wdght 

iMlMi 

llM. 

lbs. 
157.79 

lbs. 
157.79 

lb*. 

26 

- 

- 

1 

169.79 

1 

169.79 

- 

- 

24 

- 

- 

1 

152.29 

1 

152.29 

- 

- 

27 

- 

- 

- 

— 

- 

- 

- 

— 

27i 

1 

170.00 

- 

— 

1 

170.00 

— 

- 

28 

- 

- 

1 

96.79 

1 

96.79 

- 

— 

^ 

1 

102.00 

2 

115.89 

8 

110.98 

— 

— 

29 

2 

97.60 

2 

188.89 

4 

117.94 

- 

29i 

6 

106.22 

2 

189.29 

8 

114.49 

_ 

— 

80 

11 

109.51 

8 

185.64 

19 

120.47 

- 

— 

80| 

7 

127.68 

4 

118.55 

11 

122.55 

- 

— 

81 

22 

116.62 

17 

129.18 

89 

122.04 

- 

- 

84 

19 

120.60 

12 

121.32 

81 

120.82 

i 

- 

82 

44 

127.47 

28 

182.07 

67 

129.05 

- 

82i 

65 

180.28 

82 

182.64 

97 

181.02 

- 

• 

88 

94 

182.91 

44 

186.60 

138 

133.76 

- 

— 

83^ 

182 

185.18 

68 

186.60 

190 

136.68 

- 

- 

84 

133 

188.61 

66 

140.16 

189 

139.07 

1 

123.79 

84^ 

159 

142.66 

89 

144.88 

248 

143.26 

5 

189.49 

86 

165 

145.71 

72 

147.87 

237 

146.21 

11 

186.93 

85i 

168 

146.75 

75 

160.29 

248 

147.84 

19 

138.37 

86 

188 

149.82 

68 

162.92 

191 

150.68 

82 

146.01 

86^ 

181 

152.86 

48 

168.69 

179 

162.71 

68 

151.61 

87 

98 

164.42 

22 

154.46 

116 

164.43 

81 

156.66 

87i 

67 

162.21 

29 

166.86 

96 

160.69 

81 

162.58 

88 

62 

162.01 

20 

161.71 

82 

161.94 

18 

168.07 

88^ 

86 

165.07 

17 

170.48 

58 

166.79 

64 

170.53 

89 

19 

175.92 

2 

165.79 

21 

174.00 

24 

178.64 

89i 

8 

164.92 

6 

168.78 

14 

166.66 

30 

172.42 

40 

18 

164.84 

8 

184.40 

16 

168.51 

7 

178.79 

40i 

2 

188.89 

- 

- 

2 

183.39 

8 

.     182.29 

41 

1 

190.60 

1 

166.79 

2 

173.14 

16 

179.64 

Hi 

- 

— 

- 

- 

- 

- 

15 

184.02 

42 

- 

— 

— 

- 

- 

— 

11 

186.70 

42i 
48 

■" 

"" 

^ 

"" 

"" 

^" 

6 

4 

181.79 
183.29 

421 

- 

- 

- 

- 

- 

— 

8 

201.12 

44 

— 

.  - 

— 

— 

— 

— 

— 

— 

^h 

— 

- 

- 

- 

- 

- 

- 

- 
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Umpirical  Table  for  Weight.,  hy  Circumference  of  Chett. 

Total  WkiU  Men, 


Cireamfertooe 
of  Obwt 

No.of  MMi 

Weight 

DUbroiM 
Coup.  — Obt'd. 

in. 

Ibt. 

Ibt. 

28 

9 

99.8 

-7.1 

28^ 

7 

102.8 

-2.0 

29 

18 

104.8 

-0.8 

29^ 

20 

107.4 

-1-8.8 

80 

71 

110.0 

-1.1 

80i 

80 

112.7 

-2.1 

81 

168 

116.4 

+  0.8 

8li 

216 

118.2 

+  0.1 

82 

409 

121.0 

+  0.9 

82^ 

497 

128.9 

-0.1 

88 

761 

126.8 

-0.4 

88i 

842 

129.8 

+  0.6 

84 

1276 

132.8 

-0.6 

84i 

1279 

136.8 

+  0.6 

86 

1616 

188.8 

-0.4 

861 

1689 

141.8 

0.0 

88* 

1621 

144.8 

+  0.1 

86^ 

1866 

147.8 

0.0 

87 

1288 

160.8 

-0.4 

87^ 

1018 

168.8 

+  0.1 

88 

821 

166.8 

0.0 

88^ 

696 

169.8 

+  0.6 

89 

437 

162.8 

-0.8 

39^ 

266 

166.0 

+  1.8 

40 

189 

168.8 

+  0.8 

40^ 

92 

171.8 

-2.9 

41 

72 

174.9 

+  1.6 

^>i 

86 

178.2 

-1.6 

42 

80 

181.7 

+  2.2 

42i 

14 

186.4 

0.0 
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4.  DOMrminatiotu  <yf  Mtucular  Stret^/th. 
The  dynamnmeters  employed  were  devised  for  meuaring  the 
■trengtlt  in  pulling  upward,  and  are  represented  in  the  annexed 
figures,  which  will  render  detailed  verbal  description  needless. 
One  of  them  represents  the  general  aspect  of  the  instnunent,  and 
the  other  shows  the  internal  arrangement  as  disclosed  hy  tlie  m- 
movalof  the  dial-plate.  The  man  stands  upon  the  movable  lid  of 
the  wooden  packing  box,  to  which  the  apparatus  is  firmly  attached, 
and  grasps  with  both  hands  the  rounded  extremities  of  a  wooden 
bar,  of  convenient  shape  and  adjustable  in  height.  Although  this 
apparatus  is  less  compact  and  portable  than  the  well  known  dyna- 
mometer of  Regnier,'  and  lacks 
the  incontestable  advantage  of 
testing  the  force  of  pressure  u 
well  as  that  of  traction,  yet  the 
form  of  construction  here  em- 
ployed seems  to  avoid  the  objec- 
tions urged '  against  that  instru- 
ment, and  to  be  well  fitted  for 
practical  use.  The  handle  is 
conveniently  shaped  for  firm  and 
easy  grasp,  its  height  well  suited 
for  application  of  the  taii  rona- 
cular  power,  and  the  mechanism 
such  as  to  afford  results  which 
are  to  all  appearance  very  trust- 
worthy. 

The  first  two  of  our  ipstm- 
ments  were  made  by  Mr.  Thom- 
as, of  New  York,  under  the  di- 
rection of  Messrs.  Olmsted  and 
Elliott ;  the  subsequent  ones  by  Mr.  Thomas  Morton. 

Any  comparison  of  our  results  with  those  of  the  renal  Qifting] 
force,  as  determined  by  others,  is  unsatisfactory,  without  a  careftil 
comparison  of  the  structure  of  the  instruments  employed  and  the 
manner  of  their  use.  Very  few  sets  of  such  measurements  are  on 
record,  and  these  generally  comprise  too  few  indiiidual  cases  to 
afibrd  results  at  all  satisfactory. 

Regnier,  in  the  memoir  already  cited,  pves"  as  the  result  of  his 
*  QoaUM,  Ar  FBommt,  IL  Sl,  SB,  TS. 
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experiments,  130  kilograms  (287  lbs.)  for  the  weight  wliich  a  man 
of  from  25  to  80  jears  can  generally  lift  with  both  hands,  and  says 
that  this  degree  of  strength  continues  until  about  the  age  <tf  50 
years. 

Pdron  was  the  first  ^  to  carry  a  dynamometer  as  part  of  the 
apparatus  of  a  scientific  expedition,  and  to  attempt  its  employment 
for  etlmulogical  purposes.  Although  he  evidently  took  much  piins 
with  lii»  observations,  the  results  proved  quite  discordant  from 
those  of  other  obsurvers,  until  the  source  of  the  error  was  de- 
tected '  by  Mr.  Freycinet,  his  companion  on  the  Southern  Exploit 
ing  Expedition,  who  after 
Pdron's  death  edited  the 
second  volume  of  his  narra- 
tive. The  dynamometer  had 
been  provided  with  two  grad- 
uated scales,  one  for  showing 
the  force  of  pressure,  the  . 
other  for  the  force  of  trac- 
tion ;  and  its  indications  had 
been  transcribed  from  the 
wrong  scale.  Tliis  discov- 
ery rendered  it  easy  to  re- 
produce the  true  values, 
which  Mr.  Freycinet  has 
given.* 

The  measures  of  P^ron 
thus  afford  the  following 
mean  results  for  the  lifting, 
or  renal,  force :  — 

SaTiKc  iiitii««  of  New  Holland  abore  IB  jeui  old 
Malifi  of  the  laUnd  of  Timor,  from      I B  to  30  jtan 


FrenchiDemberaoflhcExpl.  Bxp.,  fVxjmtO  to  BO  IT  153  33S 

EngliihreiideDUorPort  Jackion,  fttiu  SO  to  00  14  163  339 

His  dynamometer  was  left*  with  the  government  physician  at 
Mauritius,  Mr.  Chapotin,  in  the  h(^  that  extensive  observations 
might  be  made  upon  the  strength  of  men  of  different  races. 
I.  UT.  *nid.  IL  in. 
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Mr.  Ransonnet,  ako  a  member  of  the  same  ezpeditioa,  and 
whose  determinations  of  the  renal  strength  of  sailors  at  Havre  led 
to  the  discoveiy  of  the  error  in  P^ron's  records,  found  the  average 
lifting  power  of  345  French  sailors  to  be  142  kilograms,  or  818 
lbs.i 

Quetelet's  measures  in  Brussels,  gave  *  the  mean  values  for  men 
at  different  ages  as  follows,  the  number  of  individuals  in  each 
group  being  not  less  than  ten;  but  he  regarded  liis  values  as 
jNTobably  less  than  the  truth*' 


Aft 

Bmil  StrtDfth 

16 

kOogruu 
88 

Ibt. 
194 

16 

102 

226 

ir 

126 

278 

16 

180 

287 

16 

182 

291 

89 

188 

804 

81 

146 

822 

U 

166 

842 

86 

164 

840 

46 

122 

269 

60 

101 

228 

60 

93 

206 

The  mean  lifting  strength  for  the  various  classes  of  men  exam- 
ined during  the  present  investigations  is  shown  in  the  appended 
table. 

TABLE    XLIL 

Average  L{/iinff  Strength  of  Men  examined. 


In  nraal  Visor 

Not  In  QPoal  Vigor 

Total 

OBmciUm 

No. 

Stmgtti 

No. 

Strtngth 

No. 

Scrmgtli 

Wliite  Soldien,  Earlier  Series . 
"          "       Later  Series 

Sailors 

Students 

FnUBlacki  ....... 

Mulattoes 

Indians 

6776 

6  881 

1141 

208 

1600 

704 

608 

Ibt. 
814.46 

848.20 

807.86 

808.41 

828.61 

848.90 

419.81 

2  082 
1026 

196 

128 

6 

Ibt.  . 
266.26 

280.89 

276.16 
298.69 
290.00 

7868 

7  406 

1141 

208 

1796 

882 

608 

lbs. 
801.69 

884.68 

807.86 

808.41 

816.86 

840.41 

418.04 

1  Vo]iag€  mm  trnm  AwHndeitU.  4»l;  Qoe>det,  BmtfBmmt^  VL  OS. 
s  Bmr  tJHommtf  JL 16. 
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The  marked  inferiority  of  the  mean  strength  of  soldiers  in  the 
earlier  series  cannot  fail  to  attract  attention  ;  and  the  explanation 
is  afforded  by  the  fact  that  a  large  number  of  these  men  were 
rebel  prisoners,  whose  lifting  power  was  about  50  lbs.  less  than 
that  of  soldiers  in  our  own  army. 

Assorting  the  men  in  usual  vigor  according  to  their  ages  (last 
birthday),  we  obtain  the  mean  values  in  the  following  table :  — 

TABLE    XLIII. 

Mean  Lifting  Strength  of  White  Soldier$j  in  u»ual  Vigor. 


A«« 

Sftriier  SotIm 

Uter  SeifM 

No.  of  Man 

StlWBgtll 

No.  of  Mtn 

Strmgth 

Ib^ 

Ibt. 

Under  17  " 

126 

288.4 

92 

260.4 

17 

210 

278.8 

171 

292.8 

18 

440 

286.7 

602 

312.6 

19 

608 

298.9 

464 

320.7 

20 

688 

807.7 

642 

831.2 

21 

618 

319.2 

610 

837.4 

22 

608 

826.9 

606 

848.8 

23 

444 

817.2 

476 

868.4 

24 

406 

826.9 

464 

866.8 

26 

286 

888.2 

296 

866.1 

26 

280 

826.8 

264 

868.0 

27 

212 

326.0 

212 

860.1 

28 

190 

828.8 

286 

867.6 

29 

186 

838.8 

168 

866.9 

80 

188 

888.6 

171 

861.2 

81-84 

816 

880.2 

467 

861.9 

86-89 

268 

826.6 

871 

866.0 

40-44 

118 

824.7 

199 

847.0 

46-49 

44 

811.4 

66 

826.7 

60lbattr 

28 

291.7 

84 

821.2 

The  inadequacy  of  the  number  of  men  of  each  age  in  the  pre- 
ceding table  may  be  easily  remedied,  and  the  series  of  means 
rounded  into  a  curve  of  satisfactory  condnuity,  by  combining  the 
aggregate  results  for  each  consecutive  three  years  after  the  age  of 
twenty,  and  using  their  mean  to  represent  the  value  for  the  middle 
year  of  the  three.  And  by  charting  the  series  of  values  thus  ob- 
tained, the  curious  fact  is  developed  that  the  curve  within  the  lim- 

«  The  mean  age  of  this  group  was  16.7  jean,  at  last  birthdaj. 
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its  of  military  age  is  not  very  dissimilar  from  a  hyperbola  of  which 
the  apex  corresponds  to  about  24  j  years  last  birthday,  or  the  act- 
ual age  of  25  years,  and  a  strength  of  859  lbs. ;  the  maximum 
strength  being  about  862  lbs.,  and  belonging  to  an  actual  age  of  81 
years. 

The  empirical  values  of  the  strength  of  white  soldiers,  given  in 
the  next  succeeding  table,  are  computed  from  the  statistics  of  the 
later  series,  using  the  actual  mean  ages,  not  those  corresponding  to 
the  last  birthday. 

TABLE    XLIV. 

Empirical  Table  for  Strength  of  White  Soldiers. 


Aetaal  Ac« 

LIAiof  strength 

Coop.  —  Obfl. 

Actual  Age 

LIftinf  strength 

Comp.  —  Ob«. 

17 

Ibt. 
282.0 

Ibt. 
-0.8 

29 

lbs. 
361.8 

Iba. 
-4.0 

18 

300.6 

-4.3 

30 

361.9 

-H0.7 

19 

816.2 

-0.4 

31 

362.0 

■< 

20 
21 

326.4 
334.3 

-1.0 
-1-1.0 

32 
33 

361.8 
361.6 

-    -0.3 

22 

342.6 

-t-3.1 

34 

361.0 

23 

360.0 

-6.2 

35 

360.6 

-6.4 

24 

366.9 

-t-2.2 

36 

360.0 

-9.0 

26 

369.6 

-4.9 

37 

359.3 

-16.7 

26 

360.7 

-1.9 

38 

960.3 

-H6.6 

27 

361.4 

-HI. 6 

39 

357.3 

-11.6 

28 

361.7 

-6.8 

40 

356.7 

•t-3.6 

If  we  compare  these  values  with  those  found  by  Forbes^  for 
British  and  Irish  students,  the  differences  are  seen  to  be  very  large, 
reaching  a  maximum  apparently  at  about  22  years  when  the  com- 
parison is  made  with  Scotch  students  only,  and  remaining  constant 
thereafter.  Tlie  small  number  of  individuals,  from  which  Forbes 
deduced  his  value  for  the  English  and  Irish,  precludes  any  great 
reliance  upon  these  results,  which  are  in  gt»neral  yet  more  diverse 
from  our  own, — to  an  extent  indeed  not  well  explicable  by  any 
difference  in  the  dynamometers  employed.  On  the  other  hand  our 
results  somewhat  exceed  those  found  for  the  lifting,  or  renal,  force 
by  other  investigators;  they  are  considerably  larger  than  those 
already  cited,  which  Quetelet  obtained  from  trials  on  Belgians,  up 
to  the  age  of  80  years ;  and  for  ages  above  80  they  are  largely  in 
excess. 

1  Jjmdim  tmd  EiBnburgk  Pfti&w.  Jounud,  X.  197-900. 
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Forbes's  values  were  purely  empirical  ones,  deduced  ftom  obser- 
vations of  523  Scotch,  178  English,  and  72  Irish,  —  773  in  all, 
besides  56  from  British  colonies.  To  the  tabular  values  deduced 
graphically  he  adds  what  seems  to  be  a  similar  series  of  empirical 
values  as  derived  from  the  actual  observations  given  by  Quetelet, 
and  reproduced  in  the  present  chapter.  A  comparison  of  these 
results  with  our  own  may  not  be  inappropriate  here. 

Comparison  of  Determinations  of  Lifting  Strength^  according  to 

Forbes^  with  those  of  U.  S.  Soldiers. 


Ac« 


Sooteh  abov* 
KngUsh 

Irish  aboT* 
Scotch 

Scotch  aboT* 
Amcrioaiu 

Ainer.  aboT* 
BcIkUu 

Ibt. 
-12 

Ibt. 
29 

Ibt. 
58 

Ibt. 
22 

-   4 

29 

59 

21 

0 

26 

63 

19 

7 

24 

67 

16 

10 

21 

68 

12 

13 

17 

68 

12 

16 

13 

67 

15 

19 

10 

65 

19 

20 

9 

64 

20 

17 
18 
19 
20 
21 
22 
28 
24 
25 

The  maximum  strength  being  at  about  31  years,  according  to 
our  data,  the  mean  value  falls  slowly,  and  has  been  diminished  by 
a  little  more  than  six  pounds  at  the  age  of  40  years,  after  which  our 
results  scarcely  warrant  any  safe  induction.  Quetelet,  however, 
from  his  Belgians,  having  not  less  than  ten  men  at  each  age,  found 
a  maximum  at  about  2r.  years,  at  which  epoch  the  mean  strength 
was  842  lbs.,  according  to  his  observations,  and  339  lbs.  according 
to  Forbes's  curve,  —  that  for  American  soldiers  at  the  same  age 
being  360  lbs.  But  Quetelet's  values  for  subsequent  ages  fall 
witli  much  greater  rapidity  than  our  own,  and  for  the  age  of  40 
years  he  found  the  mean  strength  to  be  but  269  lbs.,  or  73  lbs. 
below  his  maximum  value,  and  nearly  87  lbs.  below  that  of  Amer- 
ican soldiers  at  the  same  age. 

The  mean  values  given  by  Forbes  for  Irish  students,  surpass 
those  found  by  ourselves  for  any  class  of  men,  even  for  the  In- 
dians ;  and  we  cannot  avoid  the  conviction  that  a  repetition  of  his 
ex|)eriinents  with  sharp  determination  of  the  index-error  and  errors 
of  graduation  would  yield  smaller  numerical  values. 

For  sailors,  the  dynamometer  has  indicated  a  development  of 
strength  decidedly  less  than  for  soldiers,  as  the  appended  table 
shows,  the  ages  here  being  for  last  birthday.  This  result  ia  in 
conformity  with  that  of  Ransonnet. 
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TABLE    XLV. 
Mean  lAftxng  Strength  of  Sailon,  in  tuual  Vigor. 


Aft 

Ko.llMi 

Strmgth 

Ag» 

No.  Men 

Btranglh 

Ib^ 

IlM. 

UiMtorlT 

6 

193.8 

26 

82 

823.8 

17 

5 

220.0 

27 

47 

S07.S 

18 

26 

266.S 

28 

66 

812.7 

19 

46 

267.9 

29 

68 

818.0 

20 

71 

287.1 

80 

86 

804.9 

21 

124 

304.7 

81-84 

88 

819.1 

22 

182 

307.8 

36-89 

61 

803.8 

23 

76 

312.1 

40-44 

18 

816.1 

24 

106 

321.6 

46-49 

11 

279.0 

26 

97 

318.8 

60  ftoTvr 

8 

298.0 

For  the  students  our  numbers  are  too  small  to  afford  very  satis- 
factory means  for  the  individual  years,  but  the  statistics  afford  the 
following  mean  values ;  showing  their  average  strength  to  be  gen- 
erally less  than  that  of  soldiers  of  the  same  age,  who  represent  the 
average  of  the  American  population ;  but  perhaps  slightly  greater 
than  that  of  sailors. 

TABLE    XLVI. 
Mean  Lifting  Strength  of  Students^  in  U9ual  vigor. 


Ag. 

No.  of  Men 

Strength 

IlM. 

18 

2 

196.0 

19 

17 

296.8 

20 

68 

316.9 

21 

61 

800.7 

22 

87 

819.8 

28 

10 

823.8 

24 

14 

276.2 

26 

8 

831.1 

26 

8 

293.8 

27 

6 

319.0 

28 

1 

288.0 

29 

1 

860.0 

80 

- 

- 

81 

1 

890.0 
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The  strength  found  for  men  of  other  races  than  the  white  is 
shown  in  the  next  two  tables,  in  which  it  will  be  seen  that  the  iull 
blacks  proved  weaker  than  the  white  men,  and  the  mulattoes 
somewhat  stronger,  while  the  Indians  far  surpassed  all  the  others 
in  the  strength  exhibited.  The  ages  are  for  last  birthday,  as 
before. 

TABLE    XLVIL 
Mean  Lifting  Strength  of  Negroes^  in  umal  Vigor. 


muBlAcki 

MolAttoM 

AnrefRto 

Afi 

No.  of  Han 

Strangth 

No.  of  Men 

Strrogth 

No.  of  Men 

Stmigth 

lbs. 

Ibt. 

Ibt. 

Und«r  17 

36 

265.6 

19 

246.3 

55 

258.9 

17 

44 

289.4 

11 

317.0 

55 

295.0 

18 

73 

287.1 

25 

282.0 

98 

286.8 

19 

91 

290.1 

35 

315.3 

126 

297.1 

20 

142 

309.1 

60 

832.9 

202 

816.2 

21 

128 

325.7 

54 

331.4 

182 

827.4 

22 

145 

319.8 

65 

351.6 

210 

829.6 

23 

157 

829.1 

55 

851.1 

212 

834.8 

24 

143 

835.4 

54 

878.6 

197 

347.2 

25 

124 

842.0 

47 

369.3 

171 

349.6 

26 

77 

330.6 

88 

355.8 

115 

838.9 

27 

73 

329.5 

27 

880.1 

100 

343.2 

28 

67 

854.1 

24 

354.1 

91 

354.1 

29 

41 

837.1 

24 

890.7 

65 

356.9 

30 

39 

837.8 

33 

363.9 

72 

849.8 

31-34 

81 

363.2 

36 

374.9 

117 

366.8 

35-39 

72 

328.3 

52 

354.3 

124 

839.2 

40-44 

34 

306.3 

23 

881.5 

57 

836.6 

45-49 

22 

321.3 

13 

841.2 

85 

328.7 

50  ft  orar 

11 

290.7 

9 

304.6 

20 

297.0 

30 
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TABLE    XLVm. 
Mean  Lifting  Strength  of  Iroquoi»  Jndiant. 


AgB 

No.  of  Men 

Strtngth 

Ag« 

No.  of  Men 

lbs. 

Iba. 

Under  17 

1 

340.0 

26 

46 

407.2 

17 

- 

- 

27 

28 

486.0 

18 

2 

430.0 

28 

88 

426.2 

19 

6 

629.7 

29 

88 

406.6 

20 

8 

862.2 

30 

20 

428.4 

21 

14 

893.3 

31-34 

67 

428.2 

22 

29 

873.4 

36-39 

68 

441.1 

23 

32 

419.0 

40  44 

36 

430.2 

24 

39 

411.9 

46-49 

8 

426.6 

26 

14 

417.1 

60  kom 

11 

377.9 

It  was  comprised  in  the  plan  of  this  investigation,  to  institute 
some  inquiry  into  the  relations  lietween  the  observed  strength  and 
the  stature,  and  also  into  the  mutual  relations  of  strength  and 
weight.  But  the  large  amount  of  labor  bestowed  upon  other  in- 
quiries unfortunately  precludes  a  farther  extension  of  the  present 
research.  The  materials  for  such  inquiries  will  however  remain 
easily  available  for  future  investigators. 

It  only  remains,  in  the  present  chapter,  to  give  the  maximum 
strength  recorded  for  any  individual,  in  each  of  our  classes,  with 
such  other  facts  regarding  the  person  as  may  possess  interest  in 
this  connection.     These  data  we  will  arrange  in  tabular  form. 

TABLE    XLIX. 
Greatest  Lifting  Strength  Observed. 


ClftM 


White  Soldiers,  Earlier  Series 
^^  hire  Sold.'cr8,  Later  Series  . 

Siiilurs 

Students 

Full  Blacks 

Mulattoes 

Indians 


PreTinus  Occu- 
p  itioii 

Poanda 
Uiud 

Cooper  .     . 
Blacksmith 

660 
840 

640 

662 

Field  Hand 

624 

((       tt 

696 

Farmer  .    . 

741 

NatiTltj  . 


Germany  . 
Ohio .  .  . 
Nova  Scotia 
Maine  .  . 
Alabama  . 
N.  Carolina 
W.  N.  York 


nelgbt 


68.8 
71.8 
70.0 
66.4 
64.3 
68.6 
67.7 


Afl« 


26 
86 
31 
20 
26 
23 
83 
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The  greatest  strength  here  exerted  by  a  white  soldier,  840  lbs. 
or  381  kilograms,  is  somewliat  in  excess  of  the  maximum  lifting 
force  observed  ^  by  Regnicr,  which  was  370  kilograms  or  816  lbs. 

And  it  will  be  seen  that  the  mean  lifting  strength  varies  from 
about  2^  to  about  2^  times  the  weight,  so  that  in  general  a  man 
can  lift  considerably  more  than  twice  his  own  weight. 

1  J<mmal  de  ficoU  PolyUckMg^  11.  p.  168. 


CHAPTER  XII. 

PDLHONABT  CAPACITY. 

1.  Prelimmary. 

Thb  Spirometers  employed  are  simply  dry  meters,  agreeing  in 
their  general  construction  with  tlie  most  approved  form  of  those 
nsed  for  illuminating  gas,  and  were  made  for  the  Sanitary  Commis- 
sion by  the  American  Meter  Company,  of  Pliiladclphia.  Their 
structure  and  general  appearance  are  shown  in  the  accompanying 


figures.  Those  metallic  portions  which  are  exposed  to  the  breath 
are  of  copper,  or  some  alloy  which  does  not  corrode  by  moisture  at 
ordinary  temperaturoa  ;  and  tliuy  are  provided  with  special  contri- 
vances for  removing  tJie  vapor  aa  it  condenses.  They  were  testeii 
from  time  to  time,  and  so  far  as  experience  warrants  a  judgement 
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they  appear  far  stiperior  to  the  cumbrous  and  complicated  appa- 
ratus hitherto  employed  for  the  same  purpose.  It  must  not  be 
forgotten  that  our  aim  was  not  to  introduce  such  apparatus  as  would 
permit  the  highest  degree  of  precision  absolutely,  but  such  as 
would,  under  the  circumstances  of  the  case,  afford  the  best  re- 
sults. For  instruments  which  are  to  undergo  the  rough  usage 
inseparable  from  transportation  by  army  trains  or  on  military  rail- 
roads, which  are  in  danger  of  being  handled  roughly  at  some  un- 
guarded moment  by  rude  men,  and  which  must  be  employed  at 
posts  remote  from  facilities  for  repairing  injuries  or  maladjustments, 
the  conditions  to  be  consulted  are  widely  different  from  those  which 


would  be  imposed  under  other  circumstances.  And  although  there 
are  of  course  many  respects  in  which  the  experience  now  obtained 
would  indicate  important  modifications  of  method!  inquiries,  and 
precautions,  were  this  work  to  be  repeated  or  continued,  yet  the 
instruments  employed  have  given  entire  satisfaction  and  very  few 
points  have  suggested  themselves  in  which  the  apiiaratus  could 
clearly  be  changed  for  the  better.  The  spirometers  are  graduated 
to  indicate  cubic  inches  (although  cubic  centimeters  would  be 
preferable  for  any  future  occasions),  and  are  furnished  with  a 
mouthpiece  of  convenient  form,  connected  with  the  instrument 
by  flexible  tubing. 
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It  was  directed  that,  in  each  case,  the  results  of  three  consecu- 
tive trials  be  recorded  for  the  maximum  amount  which  could 
be  expelled  from  the  lungs  after  a  full  inflation.  The  second  trial 
was  almost  uniformly  found  to  give  a  value  decidedly  larger  than 
the  first,  and  somewhat  larger  than  the  third ;  but  it  is  the  mean 
of  all  three,  and  not  the  strict  maximum  value,  which  has  been 
used  in  our  tabulations. 

The  volume  of  air  thus  exhaled  is,  of  course,  not  the  full 
capacity  of  the  lungs.  Such  an  effort  can  rarely  be  supposed 
to  measure  the  highest  value  possibly  attainable  by  the  indi- 
vidual, but  simply  affords  a  near  approximation  to  it.  And  this 
value  itself  shows  not  the  full  capacity  of  the  lungs,  but  rather 
what  Hutchinson  has  called  the  *'  vital  capacity,"  being  the  amount 
of  air  used  in  breathing.  This  author  classifies  the  various  sup- 
plies of  air  in  the  chest  as  —  1.  Residual  air,  or  that  which  re- 
mains after  all  possible  effort  at  expulsion  has  been  made ;  2.  Re- 
serve air,  or  that  which  remains  afler  ordinary  expiration,  but 
which  may  nevertheless  be  expelled  by  voluntary  effort ;  3.  Breath- 
ing air,  which  is  inhaled  and  exhaled  alternately  under  ordinary 
circumstances;  4.  Complemental  air,  which  the  lungs  may  be 
made  to  contain  by  vigorous  effort  in  inhalation.  And  the  sum 
of  these  three  latter  quantities,  which  he  denotes  by  the  name  of 
*'  vital  capacity,"  is  the  amount  exhaled  by  the  maximum  effort 
after  the  deepest  possible  inspiration. 

In  the  present  chapter  the  phrases,  "Pulmonary  Capacity"  and 
"  Capacity  of  Lungs,"  are  employed  solely  as  a  convenient  form 
of  expression,  and  used  to  denote  the  results  afforded  by  the  spi- 
rometer. 

The  average  amount  of  air  exhaled  after  a  full  inhalation  was 
thus  found  to  be,  in  cubic  inches,  as  follows :  — 
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TABLE    I. 
Average  Capacity  of  Lungs. 


White  Soldiers,  Earlier  Scries 
White  Soldiers,  Later  Series . 

Sailors 

Students     

Full  Blacks 

Mulnttoes 

Indians 


Id  oinal  Vlfor 


No. 
Nra 


4  837 

8  896 

1  104 

288 

1631 

671 

S04 


Cuble 
liich«i 


176.666 
187.868 
179.217 
204.382 
166.319 
161.636 
185.068 


Not  Id  Of  oal  Ylgor 


No. 
M0O 


1916 
1641 


221 
138 

7 


Cublo 
]Deh«» 


155.699 
166.321 


149.697 
145.428 
179.286 


Tbtal 


No. 
Mim 


Culrie 
Intbm 


6  762  169.995 
10  436  184.686 

1  104  179.217 
288  204.382 

1852 1 163.455 
8091158.870 
51l|l84.978 


The  e.xtreine  values  recorded  for  any  individual  in  the  several 
classes  were,  in  cubic  inches :  — 


1 
In  oraal  Vigor    1 

1 

) 
Not  Id  oraal  Vigor 

Onalost 

SnallMl 

OrwtMt 

SbmUmI 

White  Soldier*,  Earlier  Series   . 

360 

50 

853 

10 

White  Soldiers,  Later  Series .     . 

368 

40 

826 

86 

Sailors 

387 

50 

- 

- 

Studentt 

312 

100 

- 

- 

Full  Blacks 

360 

70 

246 

55 

Mulattoes 

359 

43 

262 

33 

Indians 

310 

60 

\    283 

110 

The  great  difference  of  the  mean  volume  found  for  the  black 
race  from  that  which  seems  to  belong  to  the  whites,  cannot  fail 
to  attract  attention  at  the  first  glance.  Its  bearings  are  perhaps 
better  manifested  by  the  more  detailed  tabulations  which  will  fol- 
low. 

The  volume  of  air  expelled  from  the  lungs,  as  related  to  the  size 
and  mobility  of  the  thorax,  and  to  the  other  physical  dimensions  of 
the  individuals,  has  been  made  the  subject  of  careful  and  extensive 
studv  bv  manv  able  men.  The  present  discussion  aim.s  onlv  at  the 
proper  presentation  and  classification  of  the  results,  obtainetl  at  the 
same  time  as  the  physical  dimensions  in  our  examinations.  The 
tabulation  has  been  arranged  with  a  view  to  the  acquisition  of  evi- 
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dence  upon  theories  heretofore  suggested,  and  with  hope  and  con- 
fidence that  the  numerical  results  thus  attained  may  prove  valoa- 
ble  for  professional  investigators  of  this  important  subject 

Hutchinson's  results  are  concisely  summed  up  ^  by  himself ;  the 
following  being  among  the  chief  of  those  regarding  which  our 
measurements  are  capable  of  furnishing  evidence  :  — 

"  The  vital  capacity  differs  in  man  according  to  height,  weight,  age, 
and  disease. 

"  By  height,  in  the  arithmetical  relation  of  8  cubic  inches  for  every 
inch  of  height  between  five  and  six  feet 

^  By  weight,  at  five  feet  six  inches  it  decreases  1  cubic  inch  per  lb. 
between  11^  and  14  stone.*  At  other  heights  7  per  cent  must  be  added 
to  the  weight  The  weight  increases  in  a  certain  relation  with  the  height 
in  3000  cases  examined.  The  weight  may  be  calculated  from  the 
height 

'^  By  age.  Age  after  a  certain  time  decreases  the  vital  capacity.  The 
decrease  is  nearly  1^  inch  per  year  between  30  and  60  years  of  age. 

'*By  disease,  the  vital  capacity  decreases  from  10  to  70  per  cent 

<<  The  size  of  the  chest  and  the  quantity  of  air  a  man  can  breathe 
have  no  direct  relation  with  each  other.  The  circumference  of  the  chest 
also  has  no  relation  to  the  vital  capacity ;  but  it  has  an  exact  relation  to 
the  weight,  increasing  an  inch  for  every  10  lbs. 

^  A  stout  man  may  have  large  lungs,  and  a  spare  man  may  have 
small  lungs  ;  there  appears  no  relation  between  the  cubic  space  in  the 
thorax  and  the  weight 

'^  The  size  of  the  chest  and  its  mobility  bear  a  strict  relation  to  the 
quantity  of  air  we  breathe  ;  a  40  inch  chest  with  3  inches  mobility,  will 
breathe  less  in  a  deep  inspiration  than  a  40  inch  chest  with  4  inches  mo- 
bility. 

"  There  appears  no  relation  between  the  sitting  and  standing  height" 

These  measurements  are  evidently  made  with  great  care  and 
deserving  of  full  confidence ;  while  the  results  deduced  from  them 
are  entitled  to  all  respect,  and  seem  to  have  been  generally  ac- 
cepted by  physiologists.  Yet  the  present  investigations  appear  to 
indicate  that  some  of  the  inferences  must  be  considerably  modified. 
And  while  it  is  very  probable  that,  in  spite  of  all  endeavors,  many 
of  our  examiners  may  have  devoted  less  punctilious  care  to  the 
measurements  than  was  bestowed  by  Dr.  Hutchinson,  who  appears 
to  have  personally  conducted  more  than  three  fifths  of  the  exami- 
nations upon  which  his  memoir  is  based,  this  circumstance  must  be 

1  Medico- Chirwffical  TranMCiions^  XXTX.  p.  248. 

3  The  British  *'  stone  *'  is  14  lbs.  avoirdupois,  or  aboat  6}  kiIogramB.| 
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far  more  than  counter-balanced  by  the  copious  material  here  col- 
lected, which  is  about  twelve  fold  greater. 

2.  Relation  to  Stature. 

Tables  exhibiting  the  mean  pulmonary  capacity  of  men  in  usual 
vigor  for  eacli  successive  tenth  of  an  inch  in  stature,  have  been 
prepared,  in  the  belief  that  the  results  for  an  adequate  number  of 
the  arguments,  would  represent  the  normal  average  for  these  stat- 
ures, and  that  a  regularly  progressive  increase  would  thus  be  ex« 
hibited.  But  although  the  number  of  men  comprised  in  many  of 
the  groups  was  quite  considerable,  amounting  for  two  of  the  argu- 
ments to  more  than  225,  the  fluctuations  in  the  corresponding 
mean  capacity  observed  were  very  large,  altogether  too  large  in 
deed  to  indicate  any  regular  curve.  Subsequent  tabulations  indi- 
cate that  no  real  increase  in  accuracy  can  be  expected  by  reducing 
the  groups  to  smaller  intervals  of  stature  than  single  inches ;  and 
only  the  results  of  a  tabulation  by  inches  of  height  are  here  pre- 
sented. The  several  groups  in  the  appended  table  are  deduced 
from  those  cases  respectively  for  which  the  stature  was  found  to 
be  between  half  an  inch  below  and  half  an  inch  above  the  round 
number ;  and  the  actual  mean  stature  is  given  for  each  group  in  a 
special  column. 
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TABLE    11. 

Puimanafy  Capacity  of  White  Soldiers^  in  tuual  vigar^ 

by  Height 


EarliwSeriM 

Later  SeriM 

Total 

No.  Men 

Mean 
Uelgtat 

Cabio  In. 

No.  Han 

Mean 
Height 

Cnblo  In. 

No.  Men 

Mean 
Height 

CaUelB. 

la. 

In. 

la. 

1 

56.80 

90.0 

2 

56.65 

143.0 

8 

56.58 

125.3 

2 

58.00 

95.0 

2 

58.30 

102.0 

4 

58.16 

98.6 

7 

68.98 

118.8 

9 

59.07 

137.4 

16 

59.01 

126.9 

10 

60.09 

159.6 

27 

60.11 

148.1 

87 

60.10 

151.2 

80 

60.99 

136.4 

54 

61.11 

146.2 

84 

61.07 

142.7 

85 

62.08 

148.9 

188 

62.04 

156.8 

223 

62.04 

151.9 

168 

63.01 

144.1 

812 

62.99 

161.2 

480 

62.99 

155.2 

812 

68.99 

153.8 

612 

63.99 

167.4 

924 

63.99 

162.6 

489 

64.97 

158.4 

981 

64.97 

174.6 

1470 

64.97 

169.8 

648 

65.98 

166.2 

1239 

65.96 

181.4 

1882 

65.97 

176.2 

722 

66.96 

176.0 

1491 

66.94 

185.4 

2  213 

66.94 

182.8 

834 

67.96 

181.9 

1466 

67.92 

192.2 

2  300 

67.93 

188.6 

618 

68.91 

184.9 

1027 

68.88 

200.4 

1645 

68.89 

194.6 

437 

69.91 

193.8 

721 

69.89 

205.9 

1158 

69.90 

201.8 

260 

70.87 

196.1 

885 

70.86 

207.0 

635 

70.87 

202.7 

129 

71.85 

206.9 

244 

71.86 

217.6 

873 

71.85 

213.9 

62 

72.87 

202.8 

112 

72.86 

220.7 

174 

72.86 

214.2 

27 

73.89 

217.2 

49 

73.85 

233.9 

76 

78.87 

228.0 

9 

74.91 

207.1 

10 

74.88 

242.6 

19 

74.89 

225.8 

1 

76.40 

211.0 

9 

75.88 

242.0 

10 

75.93 

238.9 

1 

77.40 

835.0 

4 

76.78 

206.2 

5 

76.90 

232.0 

^" 

^ 

^ 

1 

77.50 

263.0 

1 

77.50 

263.0 

4  837 

67.296 

176.65 

8  896 

67.164 

187.87 

13  732 

67.211 

183.67 

The  mean  capacity  is  thus  seen  to  increase  with  the  height  ac- 
cording to  some  general  law,  as  would  naturally  be  expected ;  but 
neither  so  regularly  for  individuals  as  has  been  alleged,  nor  at  so 
high  a  rate  as  8  cubic  inches  for  each  inch  of  height.  About  6^ 
cubic  inches  seems  to  be  the  normal  increase  with  each  inch  of 
stature. 

A  similar  examination  of  the  results  for  sailors  and  for  students 
leads  to  similar  inferences;  and  it  can  scarcely  admit  of  doubt 
that  the  pulmonaiy  capacity,  corresponding  to  any  given  stature,  is 
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subject  to  individual  variations  relatively  as  great  as  those  for  any 
of  the  otiier  physical  dimensions  or  characteristics,  and  that  tho 
number  of  cases  requisite  for  affording  a  normal  mean  value  for 
any  heiglit  is  decidedly  larger  than  can  be  found  in  our  groups  for 
these  classes. 

The  degree  of  reliance,  to  which  the  determinations  of  pulmo- 
nary capacity  in  the  preceding  tables  are  entitled,  may  be  tested  by 
assorting  tlie  several  individual  determinations  for  men  of  any  given 
stature,  and  comparing  tlie  distribution  thus  found  with  that  corre- 
sponding to  tlie  law  of  error  as  explained  in  the  third  section  of 
Chapter  VIII.  The  degree  of  accordance  between  the  two  sys- 
tems of  distribution  will  then  afford  a  criterion  as  to  the  extent  to 
which  the  mean  of  the  determinations  ought  to  be  regarded  as 
typical.  The  result  of  such  an  assortment  for  white  soldiers  67 
inches  in  height,  who  were  in  usual  vigor,  is  here  given. 

TABLE    III. 

Assortment  by  Pulmonary  Capacity^  between  the  limits  66.5  and 
67.5  inches  in  Height^  of  White  Soldiers  in  usual  vigor. 

(Mean  Height  =  66.986  InchtB,) 


Cable  Inchci 

No.  of  Men 

TheoieUeal  Proportion 

DUforenoe 

For  10000  CsMt 

For  1481  CsMt 

0.  — 0. 

Below  96 

19 

76 

11 

-8 

96-115 

52 

219 

83 

-19 

116-135 

81 

592 

88 

+  7 

136  155 

.      136 

1210 

180 

+  44 

156-175 

271 

1853 

276 

+  6 

176-195 

819 

2  132 

819 

0 

196  215 

330 

1846 

275 

+  66 

216  235 

160 

1201 

179 

+  19 

236-255 

85 

686 

87 

+  2 

256  275 

22 

214 

82 

+  10 

Above  275 

16 

74 

11 

-6 

1491 

10  000 

1491 

+  87 
-87 

Mean  Pulmonary  Capacitj 
Probable  Individual  Variation 
Probable  Error  of  Mean    .    . 


Iw. 
185.36 

24.93 

0.65 
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Table  IV.  shows  the  mean  pulmonary  capacity  for  each  inch  of 
height,  as  derived  from  our  measurements  of  sailors  and  of  students, 
both  in  usual  health,  and  also  the  results  for  the  aggregate  of  all 
white  men  of  this  class  examined ;  the  measurements  for  soldiers, 
sailors,  and  students  being  combined  in  this  Grand  Total  result  for 
white  men  in  ordinary  vigor. 

TABLE    IV. 

Pulmonary  Capacity  of  White  Meriy  in  usual  Vtgor^ 

by  Height. 


Sailon 

Btadanti 

Total  of  White  Mm 

No.  Men 

MmuiUH 

Cable  In. 

No.  Msn 

BieanH't 

1 
Cubic  In. 

No.  Men 

McanH't 

Gable  In. 

in. 

In. 

in. 

1 

48.40 

70.0 

- 

- 

- 

4 

54.50 

111.5 

- 

- 

— 

— 

- 

— 

4 

58.15 

98.5 

1 

59.40 

80.0 

- 

— 

— 

17 

59.03 

124.1 

12 

60.03 

177.7 

— 

— 

— 

49 

60.09 

157.7 

25 

61.05 

157.0 

— 

- 

— 

109 

61.07 

146.0 

49 

62.01 

159.1 

— 

— 

— 

272 

62.03 

153.2 

78 

63.02 

158.6 

3 

63.27 

196.7 

561 

63.00 

155.9 

132 

63.98 

167.5 

8 

63.79 

192.6 

1064 

63.99 

163.5 

165 

64.96 

174.8 

32 

64.97 

179.5 

1667 

64.97 

170.0 

161 

65.90 

180.0 

37 

66.01 

189.8 

2  080 

65.96 

176.7 

162 

66.93 

192.4 

34 

66.93 

194.3 

2  409 

66.94 

183.1 

121 

67.90 

186.1 

49 

67.98 

196.5 

2  470 

67.93 

188.5 

102 

68.90 

191.5 

42 

69.02 

210.8 

1789 

68.90 

194.8 

49 

69.79 

192.1 

36 

69.90 

222.7 

1243 

69.89 

201.5 

28 

70.81 

188.7 

24 

70.92 

223.5 

687 

70.87 

202.8 

12 

71.82 

204.3 

14 

71.86 

237.1 

399 

71.85 

214.4 

4 

72.87 

207.2 

5 

72.98 

251.0 

183 

72.87 

215.0 

1 

74.20 

151.0 

1 

74.10 

273.0 

78 

73.87 

227.5 

1 

75.00 

200.0 

1 

74.70 

120.0 

21 

74.89 

219.5 

— 

— 

- 

1 

75.60 

261.0 

11 

75.90 

240.9 

— 

- 

- 

1 

77.40 

265.0 

6 

76.98 

237.5 

•" 

^ 

~" 

"" 

"" 

^ 

1 

77.50 

263.0 

1104 

66.009 

179.22 

288 

68.119 

204.38 

15  124 

67.140 

183.64 

For  the  men  not  in  usual  vigor  the  corresponding  results  are 
neither  so  interesting  nor  so  important,  at  least  so  long  as  the  cause 
or  degree  of  their  enfeebled  condition  does  not  appear  as  an  ele- 
ment in  the  classification.     The  material  for  such  a  classification 
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exists  to  some  extent  in  the  answers  to  Question  81,  which  assort 
the  occasions  of  the  loss  of  vigor  into  tlie  five  classes,  disease, 
wounds,  recent  exertion,  hardship,  and  poor  fare ;  but  it  has  not 
appeared  probable,  in  view  of  the  large  variations  in  the  values  de- 
duced for  men  in  health,  that  the  results  thus  attained  would  re- 
ward the  labor  of  such  a  classification. 

In  Table  V.  are  condensed  the  mean  values  obtained  for  those 
white  men  who  were  not  included  in  the  last  table,  because  not  in 
their  usual  vigor.  All  of  these  men  were  in  the  volunteer  army,  — 
a  considerable  portion  being  examined  at  the  Convalescent  Camp. 

TABLE    V. 


Pulmonary  Capacity  of  White  Men  not  in  usual  Vigor^ 

by  Height, 


Number  of  Man 

M«Mi  Height 

Cable  Inehee 

In. 

16 

59.02 

124.2 

25 

61.02 

132.8 

56 

61.95 

132.8 

125 

62.97 

135.6 

253 

64.00 

140.9 

857 

64.99 

152.2 

504 

65.95 

152.2 

530 

66.96 

160.3 

513 

67.94 

164.2 

429 

68.89 

165.5 

291 

69.91 

179.0 

165 

70.92 

180.6 

101 

71.91 

189.6 

49 

72.91 

175.9 

29 

73.92 

196.3 

13 

75.84 

194.8 

3  456 

67.230 

160.43 

Comparing  the  pulmonary  capacity  of  the  black  race  with  that 
of  the  white,  the  difference  is  very  striking.  The  results  presented 
for  the  blacks  are  deduced  from  those  men  only  who  were  appar- 
ently in  full  health  and  strength,  and  the  excess  of  average  capaci- 
ty in  whites  of  the  same  stature  is  added  in  a  special  column. 
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TABLE    VI. 

Pvlmonary  Capacity  of  Negroes^  in  usual  Vigcr^ 

by  Height. 


roUBlmeki 

MulAttoet 

Total 

Mona 

No.  Men 

Mean  Il't 

Cubic  In. 

No.  Men 

MaanU't 

Cubic  In. 

No.  Men 

McanH't 

Cubic  In. 

enco 

from 

Whitaf 

6 

In. 
58.70 

150.2 

_ 

in. 

^ 

6 

In. 
58.70 

150.2 

_ 

14 

60.10 

131.5 

6 

59.80 

101.8 

19 

60.02 

123.7 

34.05 

29 

60.96 

146.0 

10 

60.88 

117.0 

39 

60.94 

188.6 

7.41 

55 

61.99 

140.4 

18 

61.89 

141.5 

73 

61.97 

140.7 

12.50 

112 

62.94 

144.6 

58 

62.95 

148.8 

170 

62.95 

146.0 

9.85 

173 

63.97 

155.4 

72 

63.95 

144.8 

245 

63.97 

152.3 

11.17 

209 

64.91 

160.5 

100 

64.95 

158.1 

309 

64.92 

159.7 

10.26 

258 

65.97 

162.6 

112 

65.96 

156.9 

370 

65.97 

160.9 

15.81 

258 

66.97 

166.5 

94 

66.95 

168.4 

352 

66.96 

167.0 

16.12 

220 

67.95 

172.7 

67 

67.83 

160.7 

287 

67.92 

169.9 

18.68 

142 

68.98 

183.2 

65 

68.92 

180.5 

207 

68.96 

182.3 

12.44 

72 

69.86 

176.7 

83 

69.87 

189.8 

105 

69.86 

180.8 

20.72 

48 

70.92 

196.7 

19 

70.97 

186.7 

67 

70.94  ' 

193.9 

o.9w 

26 

71.97 

203.7 

13 

71.86 

203.1 

39 

71.93 

203.5 

10.90 

5 

72.86 

184.0 

2 

72.50 

190.5 

7 

72.76 

185.9 

29.16 

2 

73.85 

256.0 

1 

74.40 

131.0 

3 

74.03 

214.3 

13.22 

2 

76.60 

240.0 

2 

76.80 

253.5 

4 

76.45 

246.7 

— 

1631 

66.257 

165.32 

671 

66.229 

161.63 

2  302 

66.249 

164.24 

• 

Since  the  number  of  Indians  examined  was  not  sufficient  to 
ensure  a  symmetrical  distribution  of  the  proportion  at  different 
heights,  this  fact  is  manifested  in  our  mean  difference  between 
their  avera^re  pulmonary  capacity  and  that  of  white  men  ;  tliis  dif- 
ference indicating  an  excess  for  the  total  of  the  Indians  examined, 
while  for  every  individual  inch  of  stature,  except  one,  the  capacity 
is  greater  for  the  whites. 
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TABLE    Vn. 

Pulmonary  Capacity  of  Indians^  in  usual  vigor^ 

by  Height, 


No.  ct  Men 

Mmh  Height 

Cablo  Inohw 

LeM  than  Anr 
Whit« 

Grpftter  than 
forBkrki 

1 

In. 
62.60 

130.0 

_ 

^ 

1 

84.00 

162.0 

— 

- 

13 

65.09 

177.3 

-    7.31 

+  17.57 

S3 

65.92 

162.8 

-1- 13.96 

1.85 

88 

67.14 

173.8 

9.31 

6.81 

178 

67.93 

186.3 

3.23 

15.45 

102 

68.87 

194.4 

0.36 

12.08 

50 

69.88 

199.6 

1.95 

+  18.77 

17 

70.76 

192.9 

9.96 

-    1.00 

13 

71.93 

191.2 

23.21 

-12.31 

5 

72.72 

178.6 

36.42 

-   7.26 

2 

73.76 

167.0 

+  60.55 

-47.33 

1 

76.70 

214.0 

^ 

"■ 

604 

68.238 

186.06 

If  froTTV  the  means  of  the  actually  ohscrved  numbers,  as  above 
recorded,  we  endeavor  by  graphical  methods  to  construct  normal 
curves  showing  the  best  value  empirically  deducible  for  men  in 
good  health,  of  any  given  stature,  without  regard  to  other  elements 
than  the  mere  height,  we  shall  find  :  —  1st  that  the  mean  increase 
of  pulmonary  capacity  appears  closely  proportional  to  the  increase 
of  height,  and  2d,  that  among  white  men  this  mean  increase  is  at 
the  very  nearly  constant  rate  of  a  little  more  than  six  cubic  inches 
for  each  inch  of  stature. 

The  results  in  Table  VIII.  have  been  deduced  by  graphical 
means  exclusively,  the  values  already  given  being  carefully  charted, 
and  a  line  drawn  through  the  series  of  ]>oints  to  represent  the  sys- 
tem as  closely  as  possible.  The  columns  headed  c.  —  o.  (Calcula- 
tion minus  Observation)  show  the  discordance  between  the  empir- 
ical and  the  observed  values,  for  each  inch  of  mean  stature.  In 
judging  of  the  weight  to  be  attributecl  to  these  discordances,  the 
number  of  observed  cases,  as  shown   by  the   preceding  tables. 
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should  be  kept  in  mind.  The  similarity  of  the  values  for  full 
blacks  and  mulattoes,  as  shown  by  Table  VI.,  warrants  their  con- 
solidation into  a  single  class. 

TABLE    VIIL 

Empirical  Determination  of  Pulmonary  Capacity^ 

by  Stature, 


White  Soldlen 
Barller  SerlM 

White  Soldien 
Later  Series 

ToUl  White  Hen 

NegroM 

Height 

Cahie  In. 

0.  —  0. 

Cubic  In. 

0.  —  0. 

1 

Cubic  In. 

C  — 0. 

Cubic  In. 

0. — 0. 

InehM 

69 

120 

■¥   6.3 

1364 

-0.6 

132 

+    8.1 

— 

— 

60 

126^ 

-82.5 

142| 

-5.0 

138^ 

18.6 

180^ 

+  6.9 

61 

188 

-   3.4 

149 

•1-3.4 

145 

-   0.6 

136 

-2.9 

62 

1394 

-    4.2 

155 

-1.5 

151 

-    2.0 

141 

+  0.2 

63 

146| 

-»-   2.5 

161 

<  1 

+  0.3 

1574 

+    1.7 

146 

-0.8 

64 

153 

-    0.4 

167i 

+  0.0 

163| 

-    0.0 

161 

<  1 

-1.0 

65 

160 

+    1.4 

174 

-0.8 

170 

-    0.2 

15& 

-3.6 

66 

1664 

+   0.2 

180 

-1.6 

176 

-    1.0 

162 

+  0.9 

67 

173| 

-    2.7 

1864 

+  0.7 

1824 

-    1.0 

167^ 

+  0.2 

68 

180 

-    2.3 

192| 

-0.2 

1884 

-    0.5 

173^ 

+  3.2 

69 

1864 

+    1.0 

199 

-2.1 

1944 

-    0.9 

179 

-3.6 

70 

1924 

-    1.8 

205 

-1.5 

200i 
206| 

-    1.7 

185 

+  3.3 

71 

198| 

+    1.6 

211^ 

+  3.6 

+    2.9 

191 

-3.2 

72 

204 

-    3.7 

218 

-0.5 

212 

-    3.3 

197^ 

-6.5 

73 

2094 
214| 

+    6.5 

224 

+  2.4 

218 

+    2.2 

- 

- 

74 

-    3.2 

230^ 

-4.4 

2234 
229| 

-    4.8 

- 

— 

75 

237 

-6.4 

+    9.3 

The  close  accordance  of  this  empirical  and  very  simple  law  with 
the  observed  facts,  within  the  limits  of  manly  stature,  is  very  strik- 
ing. That  there  must  be  an  inferior  limit  to  the  application  of  the 
law  is  equally  manifest,  but  our  materials  furnish  no  clew  for  its 
detection.  There  would  seem  to  be  ground  for  suspecting  this 
limit  to  be  at  about  the  mean  stature  corresponding  to  the  age  of 
16  or  17  years. 

3.  Relation  to  Length  of  Body. 

Since  the  variations  in  height  of  different  persons  depend  so 
largely  upon  the  length  of  the  legs,  it  would  a])pear  probable  that 
the  size  of  the  thorax,  or  at  least  its  depth,  would  be  found  to 
occupy  some   much  more  definite  and   manifest  relation  to  the 
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capacity  of  the  lungs,  than  would  be  the  case  for  the  stature.  The 
examination  of  this  question  was  naturally  not  omitted  by  Dr. 
Hutchinson  in  his  elaborate  and  able  memoir,  but  his  inferences 
after  the  investigation  were  strongly  adverse  to  this  natural  suppo- 
sition ;  and  he  states  that  he  was  forced  to  the  conclusion,  already 
cited,  that  ^^  the  size  of  the  chest  and  the  quantity  of  air  a  man  can 
breath,  have  no  direct  relation  with  each  other ;  ^  although  he  also 
says  :  "  I  am  quite  at  a  loss  to  explain  why  height  governs,  or  why 
a  relation  exists  between  the  amount  of  air  expelled  and  the  stature. 
It  is  well  known  that  the  difference  of  height  is  chiefly  regulated 
by  the  length  of  the  legs ;  I  found  by  direct  experiments  upon 
men  (between  5  and  6  feet)  that  whatever  be  their  standing 
height,  their  sitting  height  is  on  an  average  8  feet"  * 

In  yet  other  places  he  says,  "  Contrary  to  what  I  ever  expected 
(and  agreeable  to  the  opinion  of  others)  I  do  not  find  there  exists 
any  direct  relation  between  the  circumference  of  the  chest  and  the 
vital  capacity,"  ^  and  "  I  have  frequently  been  asked  if  the  depth 
of  the  chest  did  not  increase  >vith  the  height  of  the  individual.  I 
find  this  not  to  be  the  case."  * 

The  investigation  of  this  relation  to  the  circumference  of  the 
thorax  has  of  course  been  repeated  here,  as  the  largely  increased 
number  of  cases  at  our  disposal  demanded,  and  the  results  of  this 
inquiry  will  be  presented  in  the  next  section ;  but  it  seemed  also 
advisable  to  tabulate  the  results  according  to  the  Length  of  Body, 
t.  e.  the  height  between  the  perina3um  and  the  7th  cervical  verte- 
bra. This  dimension  is  recorded  for  all  our  cases  ;  and  the  results 
given  in  Chapter  VIII.  show  that  although  varying  within  much 
narrower  limits  than  the  height,  the  length  of  body  is  by  no  means 
so  constant  as  Dr.  Hutchins<m  seems  to  have  supposed. 

From  this  tabulation  it  becomes  unmistakably  evident  that  the 
pulmonary  capacity  does  not  stand  in  a  relation  to  the  length  of 
body,  at  all  comparable  for  distinctness  or  regularity  with  that 
which  it  appears  to  occupy  toward  the  stature.  The  best  graphi- 
cal representation  of  the  series  gives  a  slightly  curved  line,  and 
falls  far  short  of  a  satisfactory  accordance  with  individual  determi- 
nations. The  capacity  seems  however  to  increase  with  the  length 
of  body,  which  doubtless  generally  increases  with  the  stature.  In 
the  appended  tables  the  results  of  this  mode  of  tabulation  are 
given,  but /or  men  in  good  healthy  only. 

1  Medico-Chirurffical  Tramaetums,  XXIX.  p.  348.  S  Jbid.  p.  183. 

•  Ibid,  p.  172.  *  Jbid.p.  179. 

81 


482 


PULHONART  CAPACITT. 


TABLE    IX. 

PtUmanafy  Capacity  of  White  Sotdieri^ 
hy  Length  of  Body, 


SarlierbriM 

LaUrSeriet 

Total 

No. 

Mean 
Length 

Cubic  In. 

No. 

Mean 
Length 

CnMoIn. 

No. 

Mean 

Length 

CnUolB. 

Id. 

In. 

In. 

8 

18.90 

197.7 

6 

16.88 

141.0 

8 

17.64 

162.2 

6 

20.02 

139.4 

6 

20.08 

171.0 

11 

20.05 

166.6 

7 

20.54 

138.6 

10 

20.50 

162.7 

17 

20.52 

162.8 

4 

20.97 

163.7 

4 

21.00 

166.0 

8 

20.99 

159.9 

4 

21.60 

188.2 

8 

21.60 

140.1 

12 

21.53 

139.6 

19 

21.96 

134.9 

22 

22.06 

163.1 

41 

22.01 

160.0 

41 

22.51 

140.8 

86 

22.52 

158.0 

77 

22.51 

148.6 

76 

23.03 

137.9 

72 

23.03 

168.3 

148 

23.03 

147.9 

155 

23.54 

154.1 

183 

23.46 

173.1 

338 

23.50 

164.4 

264 

24.00 

154.6 

881 

24.02 

165.6 

645 

24.01 

161.1 

451 

24.60 

160.3 

617 

24.51 

172.1 

1068 

24.51 

167.1 

678 

26.01 

165.3 

1007 

25.01 

179.9 

1685 

25.01 

174.6 

667 

26.60 

174.0 

1221 

25.51 

181.2 

1888 

25.51 

178.6 

667 

26.00 

177.2 

1400 

26.00 

188.7 

2  067 

26.00 

186.0 

512 

26.49 

186.5 

1233 

26.49 

190.8 

1745 

26.49 

189.6 

481 

26.99 

194.3 

1027 

26.99 

195.6 

1458 

26.99 

195.2 

832 

27.49 

190.2 

723 

27.48 

201.6 

1055 

27.48 

198  0 

202 

28.00 

200.3 

470 

27.99 

203.1 

672 

27.99 

202.3 

151 

28.47 

204.3 

316 

28.48 

198.5 

467 

28.48 

200.4 

107 

28.97 

204.4 

180 

28.98 

202.4 

287 

28.98 

203.2 

58 

29.49 

200.5 

93 

29.47 

212.3 

151 

29.48 

207.8 

44 

30.00 

218.0 

46 

29.99 

211.9 

90 

29.99 

214.9 

16 

30.45 

232.1 

19 

30.48 

193.3 

34 

30.47 

210.4 

14 

30.96 

221.1 

14 

30.96 

208.1 

28 

80.96 

214.6 

7 

81.89 

231.3 

8 

31.37 

230.3 

10 

31.38 

231.0 

4 

31.97 

270.7 

3 

32.07 

177.7 

7 

32.01 

230.9 

2 

82.65 

144.0 

6 

32.53 

177.8 

8 

32.56 

169.4 

8 

83.83 

235.0 

12 

36.29 

162.7 

16 

85.70 

177.1 
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TABLE    X. 

Pulmonary  Capacity  of  White  Men^ 
by  Length  of  Body. 


Ballon 

Studente 

Total  White  Blen 

No. 

Mean 
Length 

Cable  In. 

No. 

Mean 
Length 

Cable  In. 

No. 

Mean 
Length 

Cable  In. 

In. 

la. 

In. 

- 

— 

- 

— 

- 

- 

8 

17.64 

162.2 

- 

- 

— 

— 

- 

- 

11 

20.05 

156.6 

1 

20.40 

151.0 

- 

- 

- 

18 

20.51 

152.7 

2 

21.05 

132.0 

- 

- 

— 

10 

21.00 

154.8 

6 

21.62 

148.6 

— 

— 

— 

17 

21.56 

140.7 

9 

22.07 

183.6 

2 

22.20 

252.5 

52 

22.03 

159.8 

40 

22.54 

165.7 

- 

— 

- 

117 

22.62 

151.0 

86 

23.02 

164.0 

2 

23.10 

139.0 

236 

23.03 

153.6 

139 

23.61 

172.8 

7 

23.46 

202.6 

484 

23.50 

167.4 

196 

24.01 

174.4 

13 

23.97 

176.5 

854 

24.01 

164.4 

204 

24.50 

179.4 

28 

24.49 

187.5 

1800 

24.51 

169.6 

175 

25.00 

187.5 

87 

25.00 

192.2 

1797 

25.01 

176.2 

106 

25.48 

183.6 

38 

25.51 

193.5 

2  032 

25.51 

179.2 

69 

25.97 

186.1 

42 

26.01 

201.1 

2  178 

26.00 

185.8 

47 

26.47 

202.6 

86 

26.50 

215.4 

1828 

26.49 

190.4 

29 

26.99 

196.6 

28 

27.03 

212.4 

1515 

26.99 

195.5 

10 

27.47 

183.7 

21 

27.46 

221.9 

1086 

27.48 

198.4 

5 

28.14 

192.2 

11 

28.08 

243.9 

688 

27.99 

202.8 

7 

28.49 

182.9 

28.60 

194.7 

481 

28.48 

200.1 

2 

29.05 

224.5 

29.08 

231.8 

295 

28.98 

203.9 

4 

29.45 

211.2 

29.45 

251.7 

159 

29.48 

209.0 

- 

— 

- 

29.92 

228.2 

94 

29.99 

215.6 

1 

30.60 

288.0 

80.60 

215.0 

86 

80.47 

212.7 

- 

- 

- 

80.90 

218.0 

29 

80.96 

214.8 

— 

— 

- 

31.50 

340.0 

11 

31.89 

240.9 

- 

- 

- 

31.90 

265.0 

8 

32.00 

235.1 

- 

- 

- 

— 

- 

- 

8 

82.56 

169.4 

15 

85.70 

177.1 
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TABLE    XL 

Pulmonary  Capacity  of  NegroeB^ 
by  Length  of  Body. 


FoUBlsekB 

Molattoee 

TOUl 

Men 

eooe 

No.  Ifn 

Luisth 

Cnbk 
InehM 

No.  Men 

Meui 
Length 

Cable 
Inohee 

No.  Men 

Meen 
Length 

CoJMe 
Inehei 

froni 
White* 

In. 

in. 

In. 

8 

19.75 

141.9 

3 

19.47 

131.3 

11 

19.67 

139.0 

— 

10 

21.00 

144.6 

6 

21.02 

134.0 

16 

21.01 

140.6 

18.74 

21 

21.50 

146.0 

7 

21.41 

139.9 

28 

21.48 

143.7 

-8.04 

47 

22.08 

155.4 

13 

22.00 

161.7 

60 

22.03 

154.6 

6.17 

92 

22.52 

158.8 

25 

22.52 

143.5 

117 

22.52 

155.1 

-4.09 

162 

23.00 

153.3 

48 

23.02 

149.6 

210 

28.01 

152.5 

1.18 

185 

23.61 

159.1 

81 

23.50 

154.3 

266 

23.50 

157.7 

9.72 

281 

24.00 

162.9 

70 

23.98 

156.2 

801 

23.99 

161.8 

8.11 

211 

24.50 

170.7 

121 

24.51 

156.8 

332 

24.51 

165.6 

8.87 

187 

25.01 

171.0 

98 

24.99 

162.6 

285 

25.01 

168.1 

8.07 

162 

25.51 

167.2 

67 

25.51 

162.7 

219 

25.51 

165.8 

13.88 

100 

26.00 

171.9 

62 

26.97 

162.1 

162 

25.99 

168.2 

17.13 

72 

26.48 

178.1 

39 

26.49 

175.8 

111 

26.49 

177.3 

13.09 

52 

26.98 

170.7 

85 

26.95 

169.0 

87 

26.97 

170.0 

26.51 

29 

27.49 

186.7 

17 

27.46 

190.7 

46 

27.48 

188.2 

10.20 

23 

28.00 

171.9 

13 

27.88 

177.6 

86 

27.96 

174.0 

28.88 

6 

28.87 

154.6 

6 

28.40 

157.3 

12 

28.38 

155.9 

44.15 

S 

28.80 

181.8 

2 

29.20 

108.5 

5 

28.96 

162.2 

51.69 

8 

29.48 

157.8 

1 

29.30 

171.0 

4 

29.40 

160.7 

48.26 

1 

29.90 

78.0 

1 

30.10 

133.0 

2 

80.00 

105.6 

109.96 

16 

82.87 

177.5 

3 

83.87 

217.7 

18 

34.98 

196.0 
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TABLE    Xn. 

Pulmonary  Capacity  of  Indianiy 
hy  Length  of  Body. 


No.  of  Men 

HeanLtDfth 

Cable  Inohii 

Lmi  than 
fbrWhltai 

Oraftterthaa 
fDrBtoekf 

2 

In. 
22.10 

166.0 

^ 

^^ 

4 

24.47 

147.7 

24.74 

- 17.87 

8 

25.06 

165.1 

11.10 

-8.08 

26 

26.58 

186.0 

-6.79 

20.17 

76 

26.03 

185.8 

-0.45 

17.58 

122 

26.51 

189.6 

0.76 

12.33 

116 

26.95 

188.1 

7.43 

18.08 

84 

27.51 

182.1 

16.28 

-6.03 

S3 

27.92 

177.5 

25.33 

3.55 

23 

28.46 

185.7 

14.33 

29.82 

6 

28.98 

200.0 

8.89 

47.80 

6 

29.44 

186.6 

22.41 

25.85 

3 

30.00 

166.0 

49.46 

60.50 
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TABLE    XIII. 

Empirical  Determination  of  Pulmonary  Capacity, 

by  Length  of  Body. 


Bofijr 

White  Soldien 
Burlier  SerlM 

White  Soldien 
Later  Serlce 

Total  White  Men 

Negroet 

Cubic  In. 

0.— 0. 

CnbiolB. 

q.  — 0. 

Cabie  In. 

c  — 0. 

CnbiclB. 

0. — 0. 

InelMi 

21 

— 

- 

148^ 

-7.6 

143^ 

-10.8 

148^ 

+  8.0 

2li 

182 

-5.1 

152 

+  11.9 

147 

+  6.8 

146 

+  2.1 

22 

137 

+  2.1 

155^ 

-7.2 

151 

-8.5 

148^ 

-6.0 

22^ 

142 

+  2.3 

159 

+  1.2 

155 

+  4.1 

151 

-4.0 

23 

147: 

+  9.9 

163 

+  4.9 

159 

+  5.6 

154 

+  1.6 

23^ 

153 

-0.7 

I661 

-6.9 

163 

-4.4 

156^ 

-1.2 

24 

158 

+  8.4 

na 

+  5.0 

167^ 

+  3.2 

159| 

-1.9 

24i 

163 

+  2.7 

174 

+  2.5 

17l| 

+  2.1 

162 

-8.6 

25 

168 

+  2.8 

179 

-0.9 

176 

-0.1 

165 

-8.1 

25^ 

173 

-1.0 

183^ 

+  2.5 

180^ 

+  1.4 

168 

+  2.8 

26 

177i 

+  0.8 

188 

-0.7 

185 

-0.3 

171 

+  2.8 

26^ 

I82X 

-4.1 

192 

+  1.1 

189^ 

-1.0 

1781 

-8.8 

27 

187^ 

-6.9 

195^ 

-0.1 

194 

-1.6 

175^ 

+  5.4 

27^ 

192 

+  1.7 

199 

-2.8 

198 

-0.6 

177 

-11.2 

28 

197 

-8.8 

202 

-1.1 

201^ 

-1.4 

178 

+  8.9 

28^ 

201^ 

-8.1 

204^ 

+  5.9 

205 

+  4.8 

— 

- 

29 

206 

+  1.3 

206^ 

+  4.0 

208 

+  4.0 

- 

- 

29^ 

210^ 

+  9.9 

208i 

-4.0 

21I1 

+  2.4 

- 

- 

80 

214I 

-3.5 

210| 

-1.4 

214 

-1.0 

— 

- 

80^ 

219 

-13.6 

212 

+  18.7 

217 

+  4.6 

- 

- 

81 

223^ 

+  2.0 

218^ 

+  5.2 

220 

+  5.0 

That  the  long-capacity  stands  in  a  closer  relation  to  the  stature 
than  to  the  length  of  body,  and  that  the  latter  Ls  apparently  avail- 
able as  a  criterion  only  in  so  far  as  it  represents  the  average  statnre 
to  which  it  corresponds,  may  easily  be  made  evident.  Taking  only 
men  of  the  same  stature,  and  assorting  them  by  their  length  of 
body,  we  find  for  each  group  nearly  the  same  value,  being  an  ap- 
proximation to  that  which  corresponds  to  the  stature.  If,  however, 
we  take  only  men  of  the  same  length  of  body  and  assort  them  by 
their  stature,  we  find  for  each  group  a  different  mean  value  ;  the 
capacity  increasing  with  the  height. 

The  appended  table  will  suffice  to  illustrate  this  &ct. 
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TABLE    XIV. 

Putmanaty  Capacity  hy  Length  of  Body^ 
far  White  Soldiers  67  Inches  high. 


Leoffthof  Bo4j 

No.  of  9f«n 

Cable  laehM 

iPClMt 

Uiidn24 

18 

184.77 

24 

85 

185.54 

24i 

78 

186.82 

25 

201 

188.98 

25^ 

250 

184.88 

26 

326 

184.94 

26^ 

255 

188.45 

27 

181 

185.65 

27i 

92 

183.17 

28 

42 

189.71 

28i 

14 

187.86 

29 

9 

168.78 

4.  Relation  to  Circumference  of  Chest. 

We  have  already  seen  that  the  mean  circumference  of  the  chest 
across  the  nipples,  for  white  men  in  ordinary  health,  is  about  0.55 
of  the  height  at  full  inspiration,  and  0.51  at  expiration.  At  first 
thought  it  might  be  supposed,  since  the  mean  proportion  between 
the  length  of  body,  or  the  circumference  of  thorax,  and  the  height 
possesses  a  definite  and  normal  value,  that  the  same  results  would 
be  approximately  indicated  by  a  tabulation  according  to  any  one  of 
these  dimensions  provided  the  number  of  cases  were  sufficient. 
The  figures  presented  in  the  last  section,  however,  will  have  made 
it  manifest  that  such  is  not  the  fact ;  and  very  slight  examination 
suffices  to  show  that  the  variations  of  many  individual  dimensions, 
for  a  given  stature,  considerably  exceed  in  amplitude  the  changes  of 
the  mean  dimension  with  the  stature,  when  within  the  ordinary 
limits.  This  is  especially  the  case  for  the  girth  of  the  chest ;  and 
the  indirect  influence  of  the  height  as  shown  in  the  scale  of  magni- 
tude for  all  dimensions  is  thus  masked  to  a  greater  extent. 

The  curious  deduction  of  Hutchinson,  that  the  girth  of  the  cheat 
exerts  but  a  comparatively  small  influence  upon  the  pulmonary  ca- 
pacity, was  explained  by  him  through  the  fact  that  adipose  deposits 
along  the  walls  of  the  thorax  would  tend  both  to  increase  the  dr- 
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cnmference  and  to  diminish  the  space  available  for  expansion  of 
the  lungs.  Oar  results,  while  confirming  his  other  inference,  that 
the  mean  increase  in  the  volume  of  air  breathed  is  closely  propor- 
tional to  the  increase  in  the  mean  stature,  do  not  appear  to  cor- 
roborate so  fullj  his  deductions  regarding  the  limits  of  individual 
variation  from  this  rule,  or  regarding  the  unimportance  of  any  other 
relation  between  the  dimensions  of  the  chest  and  this  respiratory 
capacity. 

This  will  be  manifest  by  inspection  of  the  Tables  XV.  to  XIX., 
which  show  the  relation  between  the  pulmonary  capacity  and  the 
circumference  of  chest,  for  men  in  health,  and  are  analogous  to  the 
similar  tables  already  given  for  the  relation  to  height  and  length  of 
body.  In  this  present  tabulation  the  increase  in  the  mean  capacity 
is  seen  not  to  be  as  strictly  and  clearly  proportional  to  the  increase 
in  the  dimension,  as  was  the  case  in  the  tabulation  by  height,  where 
the  line  which  represents  tliis  ratio  upon  the  chart  is  very  nearly 
straight  for  the  whites ;  still  this  line  is  here  but  slightly  curved, 
and  the  discordances  of  the  several  mean  values  are  by  no  means 
so  krge  or  irregular. 
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TABLE    XV. 

Pvlmonary  Capacity  of  White  Soldiers^ 
by  Oircuntference  of  Chest 


SvItorStriM 

LalnrStriM 

Tk>lftl 



No. 

MMaClio. 

CublolD. 

No. 

Mean  Giro. 

CaUoIa. 

No. 

MeftaClre. 

CublelB. 

Ip. 

ia. 

In. 

8 

27.12 

184.1 

10 

27.18 

148.0 

18 

27.18 

189.1 

6 

29.05 

186.0 

9 

29.12 

147.8 

15 

29.09 

142.8 

5 

29.46 

124.6 

12 

29.52 

184.8 

17 

29.50 

181.5 

22 

80.04 

145.2 

26 

80.10 

158.0 

48 

80.07 

152.1 

27 

80.51 

144.9 

88 

80.59 

149.6 

60 

80.56 

147.6 

61 

31.00 

168.1 

82 

81.10 

168  2 

188 

81.06 

159.8 

70 

31.52 

161.3 

100 

81.59 

168.1 

170 

81.66 

161.1 

127 

82.02 

161.6 

191 

82.09 

164.6 

818 

82.07 

169.4 

137 

82  52 

168.2 

258 

82.67 

174.4 

890 

82.66 

170.6 

240 

33.01 

156.2 

861 

88.08 

178.1 

601 

88.06 

169.8 

249 

83.51 

166.4 

408 

88.58 

176.6 

657 

88.56 

172.4 

422 

84.00 

166.4 

687 

84.07 

179.6 

1059 

84.04 

174.8 

853 

84.52 

168.8 

666 

84.57 

182.6 

1019 

84.56 

177.6 

447 

84.99 

178.6 

807 

85.07 

184.6 

1254 

85.04 

182.4 

386 

86.50 

178.8 

880 

85.67 

186.0 

1266 

85.65 

188.6 

486 

86.99 

178.9 

906 

36.07 

189.6 

1892 

86.08 

186.8 

849 

86.50 

188.1 

846 

86.56 

191.2 

1195 

86.58 

188.8 

370 

36.99 

186.5 

725 

87.06 

192.9 

1095 

87.04 

190.8 

295 

87.49 

199.4 

588 

37.56 

196.8 

878 

87.58 

197.7 

232 

88.00 

192.7 

478 

88.08 

200.5 

710 

88.02 

198.0 

176 

88.49 

192.0 

882 

88.58 

204.6 

558 

88.52 

200.6 

188 

39.00 

195.9 

258 

89.08 

201.1 

896 

89.02 

199.8 

68 

89.48 

199.1 

170 

39.58 

195.6 

288 

89.51 

196.6 

64 

89.99 

199.6 

118 

40.08 

204.2 

182 

40.02 

202.6 

28 

40.49 

218.8 

50 

40.52 

202.1 

78 

40.51 

206.8 

28 

41.01 

218.8 

88 

41.04 

228.9 

61 

41.08 

219.9 

9 

41.50 

228.8 

24 

41.46 

206.2 

88 

41.47 

211.0 

11 

41.99 

195.6 

18 

42.01 

201.0 

29 

42.00 

199.0 

4 

42.52 

214.7 

10 

42.48 

210.0 

14 

42.49 

211.4 

8 

48.00 

218.8 

4 

42.96 

200.2 

7 

42.98 

208.0 

2 

48.56 

212.6 

4 

48.56 

176.0 

6 

48.66 

187.6 

2 

44.40 

296.5 

8 

44.68 

167.8 

6 

44.67 

218.0 
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TABLE    XVI. 

Pulmonary  Capacity  of  White  Men, 
by  Circuntference  of  Chest. 


BaUon 

Students 

Total  Whit*  Man 

No. 

MMnCire. 

CuUcIn. 

No. 

Mean  Clrc. 

CuMoId. 

No. 

MM&Ciie. 

1 
CaUeln. 

la. 

In. 

in. 

5 

28.12 

178.6 

1 

26.20 

220.0 

24 

27.80 

150.7 

1 

29.00 

100.0 

- 

- 

- 

16 

29.08 

140.1 

5 

29.57 

150.0 

- 

- 

- 

22 

29.52 

185.7 

6 

80.07 

159.2 

- 

- 

- 

54 

80.07 

152.9 

4 

80.65 

167.0 

— 

- 

- 

64 

80.56 

148.7 

16 

81.07 

151.0 

- 

— 

- 

149 

81.06 

158.4 

18 

81.57 

166.6 

6 

81.64 

144.8 

188 

81.51 

161.1 

45 

32.05 

160.7 

8 

82.10 

167.8 

366 

32.06 

159.6 

86 

32.56 

169.1 

15 

82.65 

173.5 

441 

82.55 

170.5 

91 

88.07 

161.2 

8 

88.18 

183.7 

700 

83.06 

168.4 

64 

33.57 

183.1 

82 

83.63 

180.4 

753 

83.56 

173.6 

122 

34.07 

178.6 

11 

84.12 

170.8 

1192 

84.06 

174.2 

73 

34.57 

182.8 

62 

84.68 

196.2 

1144 

84.56 

178.7 

154 

35.06 

172.4 

29 

85.07 

210.1 

1487 

85.04 

181.9 

71 

35.55 

187.1 

41 

85.64 

218.9 

1878 

35.55 

184.9 

114 

36.05 

177.9 

20 

86.05 

235.8 

1526 

86.04 

186.8 

77 

36.55 

188.8 

26 

86.58 

218.7 

1298 

86.54 

189.8 

84 

37.06 

191.4 

8 

86.97 

222.6 

1187 

87.04 

191.0 

41 

37.58 

198.6 

19 

87.59 

223.7 

938 

87.54 

198.2 

48 

88.04 

190.3 

1 

38.20 

299.0 

759 

38.02 

197.6 

18 

38.54 

205.5 

15 

38.63 

223.2 

591 

88.52 

201.8 

21 

39.01 

210.7 

1 

39.20 

200.0 

418 

89.02 

199.9 

7 

39.55 

199.4 

1 

89.30 

244.0 

246 

89.51 

196.9 

6 

40.02 

208.8 

- 

— 

- 

188 

40.02 

202.6 

4 

40.69 

227.7 

— 

- 

- 

82 

40.52 

207.4 

4 

40.92 

198.5 

2 

41.20 

292.5 

67 

41.08 

220.6 

1 

41.85 

268.0 

- 

- 

84 

41.47 

212.6 

1 

42.00 

199.0 

- 

- 

- 

80 

42.00 

199.0 

- 

— 

- 

— 

— 

- 

14 

42.49 

211.4 

— 

- 

- 

- 

— 

— 

7 

42.98 

208.0 

- 

- 

- 

- 

- 

- 

6 

48.56 

187.6 

I 

46.70 

186.0 

6 

44.92 

208.6 
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TABLE    XVn. 

Pulmonary  Capacity  of  Negroes^ 
by  Circun\ference  of  ChesL 


Full  Blaclu 

Mulattod 

1 

Total 

Mean 
Diffar- 

No. 

Mean 
Cire. 

Cubio  In. 

No. 

Mmd 
Circ. 

Cabie  In. 

No. 

Mean 
Ciro. 

Cubie  In. 

vnon 

fh>m 

WhitM 

In. 

in. 

In. 

6 

28.57 

151.2 

8 

27.87 

164.0 

8 

28.31 

166.0 

- 

6 

29.53 

124.7 

2 

29.65 

133.0 

8 

29.66 

126.7 

8.93 

13 

30.09 

133.1 

6 

80.07 

96.3 

19 

80.08 

121.6 

81.86 

8 

30.64 

128.2 

4 

30.69 

139.2 

12 

80.69 

131.9 

16.81 

24 

31.07 

129.6 

15 

31.04 

144.9 

89 

81.06 

135.6 

22.94 

21 

81.68 

130.3 

11 

31.58 

134.9 

82 

81.58 

131.9 

29.22 

47 

32.09 

144.2 

24 

82.04 

128.6 

71 

82.07 

138.9 

20.70 

63 

32.55 

144.7 

35 

82.59 

146.0 

100 

82.66 

146.2 

26.29 

97 

33.04 

152.4 

38 

83.08 

153.3 

135 

83.05 

162.6 

16.80 

133 

83.55 

153.8 

62 

83.58 

144.6 

196 

83.66 

160.8 

22.82 

135 

84.07 

159.8 

61 

84.07 

149.7 

196 

84.07 

156.6 

17.65 

165 

84.54 

159.6 

93 

84.60 

166.6 

248 

84.66 

158.6 

20.29 

168 

35.05 

171.0 

71 

86.04 

168.5 

289 

85.06 

170.2 

11.68 

163 

85.56 

162.7 

77 

85.66 

158.4 

240 

85.55 

161.4 

28.60 

139 

36.03 

172.5 

64 

86.08 

167.2 

198 

86.05 

171.0 

14.87 

128 

36.53 

171.8 

63 

86.53 

169.6 

181 

86.63 

171.1 

18.16 

94 

37.05 

179.4 

25 

87.06 

168.5 

119 

87.06 

177.1 

18.88 

71 

37.54 

182.5 

32 

87.64 

185.9 

103 

87.54 

183.6 

14.67 

65 

38.01 

187.3 

20 

88.03 

194.1 

85 

38.02 

188.9 

8.78 

36 

38.61 

196.8 

15 

88.56 

218.4 

61 

88.62 

201.7 

-0.88 

17 

39.13 

189.6 

1 

88.90 

280.0 

18 

89.11 

191.8 

8.06 

8 

39.47 

187.2 

6 

89.44 

189.8 

14 

89.46 

188.1 

8.74 

11 

40.08 

230.7 

4 

89.97 

158.7 

16 

40.02 

211.6 

-8.98 

8 

40.72 

200.0 

2 

42.12 

145.0 

5 

41.28 

178.0 
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TABLE    XVra. 
Pvltnonaty  Capacity  of  Jhdian$,  hy  CSreuntferenee  of  Cheat. 


Mo. 

Meui  Clremnf. 

GaMe  InehM 

LsMtbaa 
WhitM 

Oraater  than 

BlMkB 

1 

In. 
88.90 

148.0 

26.18 

-8.68 

6 

84.68 

170.2 

8.56 

11.74 

10 

86.00 

165.4 

16.58 

-4.86 

20 

86.66 

156.7 

28.11 

-4.61 

82 

86.04 

165.9 

19.91 

-6.04 

70 

86.66 

176.7 

18.59 

4.66 

80 

86.99 

180.2 

10.79 

8.08 

81 

87.46 

189.2 

o.W 

6.68 

18 

87.96 

186.6 

11.06 

-2.88 

68 

88.47 

191.4 

9.88 

10.26 

28 

89.10 

199.9 

-0.02 

8.08 

80 

89.49 

201.0 

-4.08 

12.82 

7 

89.98 

287.0 

-  84.40 

26.47 

8 

40.51 

207.5 

-0.18 

0.00 

17 

41.07 

198.1 

27.40 

— 

14 

41.87 

203.6 

8.96 

— 

10 

42.08 

190.1 

8.87 

— 

7 

42.40 

217.0 

-6.64 

- 

4 

48.07 

185.2 

22.76 

— 

8 

48.48 

185.0 

2.60 

- 

8 

47.95 

147.0 

^ 
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TABLE    XIX. 

Empirical  Determinatians  of  Pulmonary  Capacity^ 
hy  Circumference  of  Chest. 


Clro.of 
Olutt 

White  SoldJen 
SarltorSeriM 

White  Boldim 
Later  8erlM 

Total  White  Mm 

,    N«gro«i 

CuUo  In. 

0.— 0. 

CahlolB. 

C— 0. 

■  ■ 

OnMolB. 

C  — 0. 

Cahie  In. 

0.— 0. 

InehM 

29 

184^ 

-1.1 

148^ 

-2.7 

142 

+  2.4 

— 

— 

29^ 

188 

-t-18.1 

148 

+  18.8 

146* 

+  10.0 

— 

- 

80 

141 

-8.9 

162 

-6.1 

149f 

-2.9 

124 

+  8.1 

80^ 

144^ 

-0.4 

166i 

+  7.6 

168 

+  4.7 

128 

-8.1 

81 

148 

-6.1 

160| 

-1.8 

166^ 

-1.6 

182j^ 

-2.4 

81^ 

161 

-0.1 

166 

-2.4 

160 

-1.0 

187 

+  6.8 

82 

164^ 

-t-8.1 

168^ 

+  4.6 

168 

+  8.8 

141 

+  2.6 

82^ 

167j 

-6.6 

172 

-2.0 

1661 

-8.7 

144i 

-0.2 

38 

161 

-»-4.9 

176 

-2.7 

1694 

+  1.4 

148 

-8.7 

83^ 

164 

-1.4 

177^ 

+  1.8 

172| 

-0.8 

162 

+  2.1 

84 

167 

•1-0.6 

180 

+  0.7 

176| 

+  1.6 

166 

-0.1 

84i 

1704 

-t-2.8 

182 

-0.1 

178 

-0.4 

169^ 

+  1.6 

86 

178: 

-6.1 

184i 

+  0.2 

181 

-0.7 

168 

-6.8 

86^ 

176 

-1.8 

186^ 

+  0.8 

184 

-0.6 

167 

+  6.0 

86 

180 

+  1.0 

18& 

-0.6 

1861 

+  0.9 

170j^ 

-0.1 

86^ 

188 

-0.1 

191 

+  0.1 

189^ 

+  0.4 

174 

+  8.1 

87 

186 

-0.6 

198^ 

+  0.8 

192 

+  1.2 

178 

+  1.2 

87i 

189 

-10.6 

196^ 

-1.0 

194 

-8.6 

181 

.   -1.7 

88 

192 

-0.7 

198 

-2.4 

19& 

-1.0 

186 

-8.2 

88^ 

194^ 

+  2.4 

200 

-4.4 

198 

-2.7 

189^ 

-12.0 

39 

197 

+  1.1 

201^ 

+  0.6 

200i 

+  0.7 

194 

+  3.0 

39^ 

199^ 

+  0.8 

208 

+  7.4 

202- 

+  6.6 

198 

+  9.6 

40 

202 

+  2.8 

204 

-0.1 

204 

+  1.6 

202 

-9.4 

40i 

2044 

-9.4 

2044 

+  2.4 

206 

-1.8 

- 

— 

41 

206^ 

-6.7 

m; 

-19.4 

207^ 

-12.9 

^ 

^ 

5.  Rdabion  to  Play  of  Chut. 

Before  presenting  our  tabulations  made  with  reference  to  this 
element,  it  may  be  well  to  remind  the  reader  of  the  wide  distinc- 
tion between  what  we  here  call  the  Play  of  the  Chest  (namely, 
the  difference  in  the  girth  of  the  thorax  across  the  nipples  at  full 
inspiration  and  at  full  expiration)  and  the  ordinary  expansion  and 
contraction  of  the  thorax  in  breathing.  The  amount  of  air  which 
enters  and  leaves  the  lungs  every  three  or  four  seconds  in  ordinary 
unconscious  breathing,  and  which  corresponds  to  the  ordinary  ex- 
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TABLE    XL 

Pulmonary  Capacity  of  Negroe%^ 
by  Length  of  Body. 


roUBlMka 

MnkttoM 

Total 

Bfenn 

Dlffer- 

enee 

from 

Whitea 

Ho.  Mm 

Laogth 

Onblo 
InehM 

No.  Mmi 

Mean 
Length 

Cubio 
Inchei 

No.  Men 

Mean 

CujUe 
Tnchei 

8 

in. 
19.75 

141.9 

8 

In. 
19.47 

131.3 

11 

In. 
19.67 

139.0 

^^ 

10 

21.00 

144.6 

6 

21.02 

134.0 

16 

21.01 

140.6 

18.74 

21 

21.50 

145.0 

7 

21.41 

139.9 

28 

21.48 

143.7 

-8.04 

47 

22.03 

155.4 

13 

22.00 

151.7 

60 

22.03 

164.6 

6.17 

92 

22.52 

158.3 

25 

22.52 

143.6 

117 

22.52 

155.1 

-4.09 

162 

23.00 

153.3 

48 

28.02 

149.6 

210 

23.01 

152.5 

1.18 

185 

23.51 

159.1 

81 

23.50 

154.3 

266 

23.50 

157.7 

9.72 

281 

24.00 

162.9 

70 

23.98 

166.2 

301 

23.99 

161.3 

3.11 

211 

24.50 

170.7 

121 

24.51 

166.8 

332 

24.51 

165.6 

3.87 

187 

25.01 

171.0 

98 

24.99 

162.6 

285 

25.01 

168.1 

8.07 

152 

25.51 

167.2 

67 

25.51 

162.7 

219 

25.51 

165.8 

13.38 

100 

26.00 

171.9 

62 

25.97 

162.1 

162 

25.99 

168.2 

17.13 

72 

26.48 

178.1 

39 

26.49 

175.8 

111 

26.49 

177.3 

13.09 

62 

26.98 

170.7 

35 

26.95 

169.0 

87 

26.97 

170.0 

25.51 

29 

27.49 

186.7 

17 

27.46 

190.7 

46 

27.48 

188.2 

10.20 

23 

28.00 

171.9 

13 

27.88 

177.6 

36 

27.96 

174.0 

28.88 

6 

28.87 

154.5 

6 

28.40 

157.3 

12 

28.38 

155.9 

44.15 

3 

28.80 

181.3 

2 

29.20 

108.5 

5 

28.96 

152.2 

51.69 

8 

29.43 

157.3 

1 

29.30 

171.0 

4 

29.40 

160.7 

48.26 

1 

29.90 

78.0 

1 

30.10 

133.0 

2 

30.00 

105.5 

109.96 

16 

32.87 

177.6 

8 

33.87 

217.7 

18 

34.98 

195.0 
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TABLE    Xn. 

Pulmonary  Capacity  of  IndiaM^ 
by  Length  of  Body. 


No.  of  Mm 

IfaMiUnffth 

CaMoInelMi 

Lms  Uum 
IbrWhitM 

OmttrtlMa 
tvBlMkf 

2 

ta. 
22.10 

166.0 

^ 

.^ 

4 

24.47 

147.7 

24.74 

-17.87 

8 

26.06 

166.1 

11.10 

-8.08 

26 

26.68 

186.0 

-6.79 

20.17 

76 

26.08 

186.8 

-0.46 

17.68 

122 

26.61 

189.6 

0.76 

12.88 

116 

26.96 

188.1 

7.48 

18.08 

84 

27.61 

182.1 

16.28 

-6.08 

83 

27.92 

177.6 

26.88 

8.66 

28 

28.46 

186.7 

14.88 

19.82 

6 

28.98 

200.0 

8.89 

47.80 

6 

29.44 

186.6 

22.41 

26.86 

8 

80.00 

166.0 

49.46 

60.60 
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TABLE    XXI. 

Pulmonary  Capaaty  of  Negroet,  by  Play  of  Che$t. 


Pliijof  ChMt 

FaUBtaekfl 

MalattoM 

No.  of  Mm 

CnUoInehM 

No.  of  Men 

CnUelBebM 

Mow  0.5 

54 

145.8 

89 

127.8 

0.6 

100 

146.6 

105 

187.4 

0.9 

165 

146.4 

170 

152.8 

1.2 

172 

0  150.1 

67 

157.8 

1.5 

250 

159.0 

109 

166.6 

1.8 

204 

168.2 

50 

165.2 

2.1 

244 

175.2 

77 

168.7 

2.4 

174 

182.2 

42 

176.5 

2.7 

67 

174.4 

23 

199.4 

8.0 

93 

180.8 

21 

188.1 

8.8 

21 

187.5 

4 

174.5 

8.6 

28 

188.7 

7 

218.8 

3.9 

20 

190.1 

6 

243.5 

4.2 

8 

187.8 

1 

168.0 

4.6 

7 

190.7 

1 

162.0 

4.6 

1 

150.0 

- 

— 

5.1 

1 

200.0 

1 

817.0 

5.4 

- 

- 

- 

— 

5.7 

1 

140.0 

- 

— 

6.0 

- 

- 

- 

- 

6.3 

1 

120.0 

— 

- 

6.6 

— 

- 

- 

6.9 

2 

207.5 

- 

- 

OT«r7.0 

" 
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TABLE    XXn. 
Pubmnary  Cc^padty  of  LuUofu,  hjf  Play  of  OktH» 


Plajof  OhMt 

No.  of  Mm 

OvMoIndhM 

BdowO.6 

„, 

„, 

0.6 

2 

108.6 

0.9 

8 

168.8 

i.a 

72 

178.0 

1.6 

106 

182.6 

1.8 

108 

186.8 

2.1 

118 

187.6 

2.4 

66 

189.6 

2.7 

28 

191.7 

8.0 

4 

206.2 

8.8 

2 

211.6 

8.6 

2 

210.0 

8.9 

1 

194.0 

4.2 

1 

284.0 

The  mean  difference  between  the  girths  of  the  inflated  and  of 
the  collapsed  thorax,  is  thus  found  to  be  :  — 


2.72  cub.  in.  for  the  White  Soldiers, 
2.09        "<      for  the  Sailors, 

for  the  Students, 
for  the  Full  Blacks, 
for  the  Mulattoes, 
for  the  Indians. 


8.07 
1.62 
1.58 
1.84 


(( 


u 


These  numbers  are  bj  no  means  proportional  to  the  average 
pulmonary  capacity  of  the  same  classes  of  men,  whence  we  may 
obtain  an  independent  confirmation  of  the  small  extent  to  which 
the  lateral  mobility  of  the  chest  may  serve  as  an  index  to  its  real 
degree  of  inflation,  which  is  probably  quite  as  dependent,  if  indeed 
not  much  more  so,  upon  the  motion  of  the  diaphragm. 

6.  Relation  to  Age. 

The  pulmonary  capacity  was  found  by  Hutchinson^  to  in- 
crease with  the  age  of  the  individual  until  about  the  80th  year, 
after  which  he  observed  a  decided  decrease.  The  results  of 
our  own  tabulation  excited  therefore  no  small  surprise,  for  the 

1  Medtco-Chirwgical  TranaadMiM,  XXIX.  pp.  171, 172. 
32 
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mean  capacity,  in  the  soldiers  here  investigatedf  after  rising  at  a 
very  rapid  rate  until  the  mean  age  of  about  20^  at  last  birthday, 
or  21  years  actually,  attains  then  a  maximum  value  of  nearly 
200  cubic  inches ;  and  then,  receding  at  once,  appears  to  diminish 
with  the  age  in  a  well  formed  asymptotic  curve.  Our  values  are 
inadequate  for  any  study  of  the  subject  as  related  to  ages  outside 
of  the  military  Hmits ;  but  that  the  curve  of  pulmonary  capacity  as 
determined  by  our  measurements  exhibits  this  very  sharply  marked 
maximum  at  the  age  of  21,  is  as  distinctly  manifested  as  is  possible 
for  any  phenomenon  of  the  sort.  How  far  this  may  result  firom 
the  superior  strength  of  the  thoracic  muscles,  manifested  in  an  un- 
usual manner,  we  cannot  presume  to  decide ;  but  since  the  epoch 
of  greatest  lifting  strength  seems,  by  the  investigations  of  the  last 
chapter,  not  to  be  attained  before  the  age  of  25  years,  this  would 
to  a  considerable  extent  conflict  with  any  hypothesis  which  should 
attribute  the  results  here  obtained  rather  to  the  muscular  power  of 
the  thorax  than  to  the  pulmonary  capacity,  in  any  proper  sense  of 
the  term. 

Our  mean  values  given  in  Table  XXIII.  are  deduced  solely 
from  the  later  series  of  examinations  of  white  soldiers,  and  from 
these  the  empirical  Table  XXIV.  has  been  constructed  by  the 
graphical  method. 

TABLE    XXIIL 
Pulmonary  Capacity  of  White  Soldiers^  in  usual  Viyor^  by  Age. 

0 

{Later  Serief.) 


Agelait 
BinhdAy 

Number  of 
Men 

CuUb  Inches 

Agelait 
Birthday 

Konberof 
Men 

CubfolnelMi 

UmkrlT 

160 

171.0 

80 

281 

178.1 

17 

248 

181.7 

81 

162 

176.9 

18 

688 

187.8 

82 

198 

181.8 

19 

626 

198.6 

88 

188 

177.1 

20 

766 

199.2 

84 

168 

177.8 

21 

827 

198.2 

86 

168 

177.1 

22 

800 

194.9 

86 

110 

169.8 

28 

627 

194.4 

87 

107 

179.0 

24 

628 

189.6 

88 

108 

171.8 

25 

488 

196.4 

89 

89 

170.8 

26 

869 

190.6 

40 

67 

167.4 

27 

289 

188.0 

41-44 

204 

166.6 

28 

810 

186.9 

46-49 

116 

162.4 

29 

227 

178.8 

60  a  over 

49 

143.4 
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TABLE    XXIV. 

Empirical  Tahle  for  Pulmonary  Capacity  of  White  MeUj 

hy  Age. 


AxeUst 
Blrthdfty 

Ouble  InelM 

Comp.  — Obt. 

ARelMt 
Birthd^ 

Cubic  InehM 

Comp.  —  Ob«. 

16 

174.1 

+  0.5 

84 

175.6 

-2.2 

17 

181.6 

-0.1 

85 

174.8 

-2.8 

18 

188.1 

+  0.8 

86 

178.1 

+  8.8 

19 

193.9 

+  0.4 

87 

171.9 

-7.1 

20 

199.2 

+  0.0 

88 

170.8 

-0.5 

21 

198.2 

+  0.0 

89 

169.7 

-0.6 

22 

196.1 

+  1.2 

40 

168.6 

+  1.2 

23 

194.0 

-0.4 

41 

167.5 

** 

24 
26 

192.0 
190.0 

+  2.5 
-5.4 

42 
48 

166.5 
165.5 

>    -0.7 

26 

188.1 

-2.4 

44 

164.5 

27 

186.8 

-1.7 

45 

163.5 

28 

184.6 

-1.8 

46 

162.6 

29 

162.9 

+  4.1 

47 

161.5 

>    +0.1 

80 

181.3 

+  8.2 

48 

160.6 

81 

179.8 

+  2. 

49 

159.7 

32 

178.8 

-8.0 

50 

158.8 

83 

176.9 

-0.2 

CHAPTER  Xni. 

RESPIRATION   AND   PUU3E. 

1.  Prdiminary. 

Any  attempt  at  determining  the  frequency  of  the  act  of  respira- 
tion, and  of  the  pulsation  of  the  heart,  must  inevitably  be  attended 
with  a  considerable  degree  of  uncertainty.  Not  merely  are  these 
functions  largely  influenced  by  very  transient  conditions  of  the 
body,  especially  by  slight  unusual  excitement  or  embarrassment, 
but  the  very  consciousness  that  such  observations  are  making 
will  frequently  suflice  to  modify  the  phenomena  under  investiga- 
tion, without  any  perception,  on  the  part  of  the  subject,  that  such 
modification  takes  place.  The  great  extent  to  which  the  frequency 
of  respiration  may  be  affected  by  the  unconscious  will,  or  by  the 
involuntary  result  of  consciousness,  is  well  known ;  and  such  pre- 
cautions were  enjoined  upon  our  examiners  as  would  obviate  this 
disturbing  influence  so  far  as  possible.  Soldiers  detailed  for  exam- 
ination would  frequently  run  at  full  speed  to  the  examiner's  tent, 
or  would  amuse  themselves  by  feats  of  agility,  by  wrestling,  or  by 
other  physical  exertion,  previous  to  their  examination ;  and  other 
disturbances  of  their  normal  nervous  condition  not  unfrequently 
occurred.  For  this  reason  the  men  were  detained,  when  possible, 
for  some  little  time  after  their  arrival  before  they  were  examined, 
remaining  meanwhile  in  a  comfortable  position.  The  pulse  was 
noted  before  the  trials  were  made  with  spirometer  and  dynamome- 
ter, and  the  respirations  were  counted  without  the  subject's  knowl- 
edge, while  the  wrist  was  held  as  if  to  feel  the  pulse. 

Yet,  although  these  precautions  must  have  essentially  diminished ' 
the  liability  to  error,  they  cannot  be  supposed  to  have  precluded  it 
altogether,  and  indeed  there  seems  to  be  some  indication  of  con- 
stant personal  differences  between  several  of  the  examiners.  The 
explanation  of  such  constant  differences  is  in  general  not  easy. 
Perhaps  a  constant  error  by  a  single  unit  in  counting  the  respira- 
tions or  the  pulse  during  any  given  interval  ought  sometimes  to  be 
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expected ;  but  any  constant  mistake  on  the  part  of  the  examiner, 
larger  than  this,  appears  unwarrantable ;  so  that  whatever  other 
errors  peculiar  to  the  examiner  may  exist,  seem  referable  to  the 
condition  in  which  his  subjects  may  have  been  at  the  time.  That 
constant  differences  between  the  results  obtained  by  the  several 
examiners  may  be  due  to  some  such  influence  as  this,  appears 
highly  probable.  The  easy  manners  of  one  man  put  his  subjects  at 
ease,  wliile  the  less  kindly  or  more  reserved  demeanor  of  another 
excites  anxieties  or  apprehensions  which,  though  trivial  in  them- 
selves, may  yet  quicken  the  pulse,  or  accelerate  the  breathing  of  a 
nervous  or  excitable  person. 

Had  the  limits  of  time  and  means  permitted,  within  which  it 
has  been  found  important  to  restrict  this  discussion,  efforts  would 
have  been  made  to  determine  the  personal  differences  of  the  respec- 
tive examiners,  and  to  apply  corresponding  corrections  to  their  re- 
sults before  combining  them  in  the  general  means.  Circumstances 
have  rendered  this  course  unadvisable,  and  it  appears  improbable, 
afler  some  little  scrutinv,  that  our  final  inferences  will  be  essen- 
tially  affected  by  the  omission.  The  materials  from  which  our 
results  are  derived,  and  all  the  details  of  tabulation  and  computa- 
tion for  the  discussions  of  the  present  volume,  are  preserved  in  the 
archives  of  the  Sanitary  Commission,  where  they  will  be  available 
for  future  investigators,  and  the  shortcomings  of  the  present  re- 
searches may  be  supplemented  hereafler  as  easily  as  at  present. 

That  the  frequency  of  pulse  and  respiration  varies  with  the  time 
of  day  and  with  the  posture  is  undoubted,  but  in  researches  like 
these  it  must  be  assumed  that  the  effects  of  such  variations  are 
entirely  eliminated  from  the  final  averages.  The  pulse  and  breath- 
ing were  generally  counted  while  the  men  were  standing,  and  it 
was  intended  that  this  should  be  the  uniform  rule ;  but  the  devia- 
tions prove  to  have  been  not  infrequent,  and  our  records  do  not 
admit  of  any  thorough  discrimination  between  the  different  cases. 

2.  Respiration  by  Age, 

The  fact,  that  the  respirations  during  infancy  and  childhood  are 
much  more  frequent  than  at  more  advanced  ages,  is  well  known, 
and  our  own  tabulations  would  suggest  that  the  mean  numbers  for 
the  ages  under  eighteen  are  in  general  larger  than  the  average  for 
subsequent  ages.  So  far  as  the  data  at  our  command,  combined 
with  those  of  Quetelet,  Vierordt,  Hutchinson,  Hooker,  and  others, 
warrant  an  inference,  it  would  seem  that  the  number  of  respirations 
under  the  same  circumstances,  in  a  given  interval,  decreases  firom 
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birth  until  the  age  of  puberty,  after  which  it  appears  to  remain 
elsentially  constant,  at  least  during  the  years  of  military  age. 

In  the  first  and  third  of  the  appended  tables  are  given  the  num- 
bers of  white  soldiers  in  usual  vigor,  for  the  earlier  and  t)ie  later 
series  respectively,  assorted  by  ages,  acconling  to  the  number  of 
respirations  obsen'ed  in  a  minute.  We  cannot  avoid  a  strong  sus- 
picion that  those  instances,  in  the  later  series  at  least  (1^  per  cent, 
of  the  whole  number),  iit  which  the  observed  respirations  exceeded 
twenty  to  the  minute,  were  in  great  measure  due  to  some  abnormal 
acceleration  of  a  temporary  kind,  occasioned  by  recent  exercise  or 
by  agitation  of  some  sort.  The  proportion  of  such  cases  in  the 
second  and  fourth  tables,  which  comprise  the  white  soldiers  not 
in  usual  vigor,  in  the  two  series  respectively,  is  about  threefold 
larger,  yet  even  here  the  distribution  of  the  number  cannot  fail  to 
suggest  a  similar  suspicion.  It  is  noteworthy  that  in  each  of  these 
classes  of  men  (in  the  later  series)  the  great  preponderance  of 
such  abnormal  cases  belongs  to  the  group  in  which  the  inspirations 
were  twenty-four  to  the  minute,  which  may  possibly  indicate  this 
rate  as  being  the  most  usual  for  accelerated  breathing  of  the  kind 
referred  to.  The  circumstance,  however,  that  24  is  a  multiple  of 
both  2  and  3,  has  undoubtedly  increased  the  number  of  cases  for 
which  twenty*four  respirations  to  the  minute  was  recorded,  and 
the  relatively  large  number  recorded  in  the  group  having  18  to  the 
minute  is  probably  attributable  in  a  good  degree  to  a  similar  cause. 
But  the  injunctions  were  strict,  for  the  later  series,  that  the  count- 
ing should  be  continued  during  an  entire  minute,  and  that  the  re- 
corded numbers  should  not  be  inferred  from  observations  during 
a  shorter  interval.  And  the  general  fidelity  of  our  examiners, 
tested  in  many  ways,  forbids  the  reference  of  the  unsymmetrical 
distribution  of  the  numbers  to  this  source  alone. 

The  differences  between  the  results  of  the  earlier  and  of  the 
later  series  are  so  wide,  that  these  are  separately  presented.  And 
Mr.  Fairchild^s  observations,  confined  as  they  were  almost  exclu- 
sively to  prisoners,  made  only  during  the  winter  months,  and 
evidently  deduced  from  counting  during  half  a  minute  only,  are  kept 
distinct  from  those  of  Dr.  Buckley  and  Mr.  Risler,  who  examined 
only  our  own  soldiers,  and  whose  work  was  prosecuted  through  all 
seasons  of  the  year. 

The  distribution  tables  for  students  and  sailors  are  not  here 
given,  since  these  were  found  on  scrutiny  to  be  less  trustworthy. 

The  students  were  all  examined  by  Dr.  Eisner,  whose  results,  as 
regards  the  counting,  appear  to  have  been  affected  with  systematic 
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error.  Not  a  single  case  was  recorded  in  which  the  respirations 
numbered  17  to  the  minate  ;  bat  one  in  which  there  were  15,  aifd 
only  35  in  which  there  were  18 ;  all  the  remaining  254  cases  are 
recorded  as  16  to  the  minute.  So,  too,  with  the  pulse ;  about  two 
thirds  of  all  the  students  being  recorded  as  having  exactly  60  beats 
in  a  minute,  a  constancy  of  proportion  not  corroborated  by  the  re- 
sults of  any  other  examiner  in  any  other  class.  Hence,  although 
Dr.  Eisner's  measurements  seem  in  other  respects  entitled  to  fioll 
confidence,  his  records  of  pulse  and  respiration  should  be  rejected. 

As  regards  sailors,  all  but  324  were  measured  by  Mr.  Phinney,  as 
has  been  heretofore  stated,  immediately  after  their  examination  by 
the  surgeon  at  the  recruiting  office.  They  consequently  came  to 
Mr.  Phinney's  inspection  under  some  nervous  excitement,  so  that 
it  was  deemed  unadvisable  to  attempt  any  determination  of  the  rate 
of  breathing  or  of  pulse.  The  greater  portion  of  the  remainder 
were  examined  by  Dr.  Eisner. 

The  number  of  negroes  not  in  usual  vigor  whose  respirations 
were  observed  is  but  294 ;  the  full  blacks  and  mulattoes  having 
been  aggregated  in  the  tabulation.  Our  results  differ  so  decidedly 
for  the  men  of  these  two  classes,  that  any  inferences  from  data  in 
which  they  are  combined  without  discrimination  would  seem  worth 
but  little,  even  were  the  number  of  cases  manifold  larger. 
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TABLE    I. 

IHitributian  of  White  Soldier$  in  futAol  Vigor^ 
by  Age  and  Number  of  Bespirations. 

Serieg.    A.  —  OUervatumM  6y  Buddejf  and  RitUr, 


BMpintioiii 
lB»lfinato 

UodnlTa 

17 

18 

19 

30 

ii 

22 

28 

21 

10 

. 

^ 

_ 

.. 

•  M 

1 

^ 

^ 

^ 

IS 

- 

- 

- 

1 

- 

- 

- 

- 

- 

14 

- 

- 

S 

2 

1 

- 

- 

— 

- 

16 

12 

16 

40 

62 

68 

68 

67 

42 

27 

16 

47 

78 

182 

120 

180 

181 

104 

84 

78 

17 

14 

17 

40 

84 

65 

48 

85 

88 

89 

18 
19 

ao 

7 

6 

28 

80 

17 

28 

20 

1 
1 

17 

10 

- 

- 

8 

- 

2 

8 

2 

1 

21 

- 

- 

- 

- 

- 

- 

- 

- 

— 

22 

^ 

^ 

*" 

^ 

1 

^ 

^ 

■• 

^ 

Total    . 

80 

112 

241 

249 

274 

264 

218 

178 

160 

B. 

— O&MT 

tXl/UMM 

6y  Fain 

^Ud. 

12 

— 

— 

— 

_ 

2 

2 

_ 

2 

1 

IS 

- 

- 

- 

- 

- 

1 

- 

- 

- 

14 

- 

1 

6 

6 

4 

8 

10 

18 

6 

16 

1 

— 

8 

4 

8 

4 

4 

8 

7 

16 

6 

6 

17 

82 

26 

42 

80 

88 

28 

17 

1 

2 

2 

8 

11 

6 

4 

8 

7 

18 

2 

10 

12 

20 

27 

87 

26 

88 

28 

19 

- 

1 

2 

4 

4 

18 

6 

6 

8 

20 

4 

1 

7 

17 

18 

26 

18 

21 

17 

21 

— 

- 

1 

2 

1 

8 

7 

4 

a 

22 

1 

- 

8 

8 

8 

11 

9 

8 

11 

2S 

- 

- 

- 

1 

8 

- 

8 

8 

6 

24 

2 

1 

8 

6 

6 

- 

4 

6 

6 

26 

- 

- 

- 

1 

1 

8 

1 

- 

1 

26 

- 

- 

1 

1 

4 

2 

- 

1 

a 

27 

- 

— 

1 

- 

— 

- 

- 

— 

- 

28 

- 

- 

- 

- 

- 

1 

1 

— 

- 

29 

- 

- 

- 

- 

1 

- 

- 

- 

- 

80 

- 

- 

- 

- 

1 

- 

- 

- 

OmSO 

^ 

"" 

~ 

"" 

— 

— 

^ 

— 

Totid    . 

16 

22 

67 

108 

118 

164 

122 

150 

128 

•  M«tnafe  — 16J9. 
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TABLE    I.  —  (^Cantinued.^ 

Distribution  of  White  Soldiers  in  usual  Vigor^ 
by  Age  and  Number  of  Respirations. 

Earlier  Serief,    A, — Ob0ervaiions  bg  Buddof  and  Eider, 


BfeiiilratioDi 
In  a  Minute 

26 

96 

27 

28 

» 

30 

81-84 

86  Mid 
OTtr 

TMnl 

10 

. 

. 

. 

. 

^ 

_ 

. 

^ 

1 

18 

- 

— 

— 

- 

- 

- 

- 

- 

1 

14 

- 

— 

— 

- 

— 

- 

- 

- 

6 

16 

22 

21 

18 

20 

10 

8 

82 

68 

671 

16 

60 

81 

46 

87 

17 

80 

75 

96 

1286 

17 

82 

10 

12 

12 

18 

12 

28 

80 

464 

18 

9 

6 

8 

6 

8 

6 

16 

19 

280 

19 

- 

- 

- 

- 

- 

- 

- 

- 

1 

20 

2 

1 

1 

- 

1 

— 

6 

4 

26 

21 

- 

— 

- 

— 

- 

- 

- 

- 

- 

22 

^ 

^ 

^ 

1 

"" 

~ 

1 

"• 

8 

Total  . 

125 

68 

86 

76 

49 

66 

162 

201 

2  678 

B 

. —  OftMrvoftbiM 

£y  Fairddld. 

12 

8 

. 

1 

2 

1 

. 

2 

8 

19 

18 

- 

- 

1 

— 

1 

1 

2 

9 

14 

4 

6 

7 

2 

2 

6 

12 

98 

15 

- 

6 

2 

4 

8 

1 

4 

11 

64 

16 

26 

22 

18 

18 

10 

10 

28 

27 

867 

17 

2 

4 

4 

8 

8 

6 

11 

78 

18 

17 

20 

21 

12 

9 

10 

19 

28 

826 

19 

8 

1 

- 

- 

1 

4 

4 

69 

20 

10 

17 

6 

6 

8 

6 

9 

17 

200 

21 

8 

4 

- 

1 

1 

1 

86 

22 

8 

2 

2 

1 

8 

2 

6 

82 

28 

- 

1 

2 

2 

- 

- 

1 

4 

26 

24 

8 

8 

1 

1 

1 

- 

8 

47 

25 

- 

- 

- 

- 

- 

- 

1 

1 

9 

26 

- 

1 

- 

1 

- 

1 

1 

18 

27 

- 

- 

- 

- 

1 

.- 

- 

— 

2 

28 

- 

- 

1 

- 

1 

- 

- 

1 

6 

29 

- 

- 

- 

- 

- 

- 

- 

— 

1 

80 

— 

— 

- 

- 

- 

- 

— 

- 

1 

Ow  80 
Totia  . 

"" 

~ 

"• 

*" 

^ 

~ 

^ 

1 

1 

79 

88 

66 

58 

87 

87 

84 

128 

1442 
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TABLE     11. 

DistribiUion  of  White  Soldieri  not  in  usual  Vtgcr^ 
by  Age  and  Number  of  Itespiratione, 

EarUer  Seria,    A,  —  Ohmrvatiom  hjf  Buddof  and  Bider, 


RMpiraOoiii 
in»lfii*ato 

UodnlTa 

17 

18 

19 

20 

21 

22 

28 

2A 

10 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 
aw80 

Total. 

1 
8 
9 

4 
6 

9 

2 

1 

4 
11 

4 

11 

1 

8 

8 

12 
29 
11 
18 

14 

2 

7 
1 

7 
25 

2 
18 

2 
28 

4 

1 

12 

4 

8 

2 

1 

1 

1 

18 
80 

9 
12 

1 
26 

6 

8 
2 

4 

1 

18 

27 

8 

16 

26 

1 

10 

2 

2 

2 

1 

14 
60 
11 
16 

1 
28 
8 
6 
1 
11 

6 

8 

1 

1 

7 
27 
11 
18 

1 
24 

6 

7 
6 

1 

9 
80 

9 
18 

1 
18 

1 

1 

6 
8 
8 

86 

87 

89 

99 

112 

111 

148 

107 

98 

'  Mean  age,  16.6L 
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TABLE    II.  —  (  Continued.') 

J>i9tribution  of  White  Soldiers  not  in  usual  Vtgor^ 
hy  Age  and  Number  of  ReipiratUms. 

Ecwlier  Series.    B»  —  OftMrvof ions  U/  FcurchUd, 


BMplntioni 
in  a  Minute 

Under  17* 

17 

18 

19 

90 

21 

22 

88 

M 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 

Total. 

1 

1 
1 

1 

1 

1 
1 

8 

4 

2 

1 
5 

1 
1 

I 

1 
2 

2 

1 
4 
1 

1 

1 

1 

4 

2 

1 
8 

1 

1 

7 

8 
8 

1 

10 

1 
2 

1 
2 
2 

1 
1 

1 

1 

8 

8 

9 

9 

18 

11 

14 

88 

•  Mean  afe= 16.00. 
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TABLE    II.  —  (Continued.^ 

DittrHmtian  of  White  Soldiers  not  in  unud  Vigcr^ 
by  Age  and  Number  of  Jteepiratiane. 

EarUer  Series.    A.  —  Obeervationg  6jf  Buekl^  and  BiaUr. 


Rwpizationa 
iiiAMinato 

85 

96 

27 

28 

» 

80 

81-84 

86aDd 

OTfT 

IMil 

10 
.12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 
OtwSO 

Total  . 

12 
17 
11 

8 
20 

4 
9 

8 

4 

2 

1 
1 
2 

1 

8 
20 

4 

8 

1 

11 

1 

7 

1 
2 

1 
8 

14 
4 

18 

9 
1 

8 
1 

1 

8 

10 
8 
7 
8 

4 

1 
2 

1 

1 

8 
10 
4 
6 
1 
6 

4 

1 
1 

6 
84 

9 
24 

26 

1 
8 
1 

1 

1 
2 

21 
67 
18 
86 
8 
86 

4 

14 

6 

7 

4 
8 

1 

1 

1 

8 

166 

416 

120 

284 

14 

282 

4 

87 

2 

114 

86 

28 

1 

14 

18 

66 

60 

68 

60 

84 

42 

112 

209 

1476 
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TABLE    IL  — (Coitfmiierf.) 

Distribution  of  White  Soldiers  not  in  unud  Vigor^ 
hy  Age  and  Number  of  Respirations. 

Earlier  Series,    B.  —  ObaenxUitme  6y  FairckUd, 


Befpiratloiia 
in  a  Minato 

26 

26 

27 

28 

29 

80 

2 
2 

1 

81-84 

86  and 

TMtl 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 

Total  . 

1 

2 

1 
2 

1 

1 

1 
1 

4 
2 
1 
2 
8 

8 

1 
1 
2 

1 

1 
1 
2 

1 
1 
2 

1 

1 

1 
2 

2 

2 

1 

2 
4 
1 
2 
8 

1 
1 

1 

8 

1 
12 

1 
4 
2 
9 

2 

1 

1 

1 
8 

8 
18 

7 
65 
18 
28 

9 
29 

7 
10 

2 

6 

2 
1 

7 

16 

8 

10 

7 

6 

16 

87 

189 

610 
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TABLE    in. 


DUtriJbution  of  White  Soldien^  in  %uual  Vigor^ 
by  Age  and  Number  of  Reipiratione. 

(Later  Serieg.) 


BMpbmlloiit 
in  a  If  inato 

Uo(terl7« 

17 

18 

19 

30 

ii 

28 

88 

Ift 

10 

^ 

_ 

1 

. 

_ 

^ 

_ 

_ 

^ 

11 

- 

- 

- 

- 

1 

1 

— 

- 

- 

12 

2 

1 

5 

2 

2 

8 

4 

a 

2 

18 

- 

- 

- 

— 

~ 

- 

- 

- 

- 

14 

2 

4 

8 

9 

10 

10 

18 

12 

7 

15 

12 

10 

60 

62 

68 

61 

46 

82 

48 

16 

86 

147 

404 

874 

460 

489 

451 

867 

867 

17 

17 

27 

63 

61 

87 

106 

86 

88 

88 

18 

24 

22 

82 

74 

78 

110 

102 

84 

72 

19 

2 

- 

1 

1 

— 

6 

1 

- 

- 

20 

8 

9 

14 

18 

18 

18 

18 

11 

18 

21 
22 

^ 

^^ 

1 

^^ 

^ 

1 

1 

^ 

1 

28 
24 

"• 

8 

4 

8 

8 

8 

1 
6 

4 

6 

25 
26 
27 

— 

— 

— 

~ 

~ 

1 

— 

— 

— 

— 

— 

- 

— 

— 

— 

^ 

— 

28 

- 

- 

- 

— 

- 

1 

- 

1 

2 

29 

- 

" 

- 

— 

- 

- 

- 

— 

- 

80 

- 

I 

- 

— 

- 

- 

1 

— 

- 

0^80 

"" 

■" 

1 

^ 

1 

"" 

"" 

"" 

"" 

Total    . 

148 

224 

634 

689 

718 

760 

728 

686 

601 

*  Mean  age  =  16.T6. 
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TABLE    m.  —  (^Cantinued.^ 

DistrilnUion  of  White  Soldier$^  in  timal  Vigors 
hy  Age  and  Number  of  JRetpiratums. 

{Laier  Serim,) 


R«splratioiia 
in  a  Minute 

26 

» 

27 

28 

» 

30 

81-M 

86  Md 
orer 

Total 

10 

_ 

^ 

^^ 

^^ 

,^ 

1 

2 

11 

- 

- 

- 

- 

- 

- 

- 

2 

12 

1 

1 

2 

2 

- 

- 

8 

8 

86 

18 

- 

- 

1 

- 

1 

- 

- 

1 

8 

14 

6 

6 

6 

6 

2 

2 

7 

10 

118 

16 

88 

27 

26 

26 

14 

11 

89 

76 

600 

16 

287 

207 

168 

186 

180 

160 

889 

617 

6169 

17 

67 

84 

89 

89 

26 

86 

98 

127 

1067 

18 

66 

41 

88 

82 

88 

22 

66 

102 

1022 

19 

4 

1 

- 

- 

- 

- 

- 

2 

18 

20 

4 

6 

4 

6 

8 

4 

8 

28 

166 

21 

- 

- 

- 

2 

- 

- 

- 

1 

22 

- 

- 

- 

" 

1 

- 

1 

• 

1 

28 

~ 

- 

- 

- 

- 

— 

— 

— 

24 

- 

2 

1 

1 

- 

- 

4 

11 

60 

25 

~ 

- 

- 

- 

- 

- 

- 

1 

26 

1 

- 

1 

- 

- 

- 

- 

1 

27 

~ 

- 

- 

- 

- 

- 

- 

— 

- 

28 

1 

- 

- 

1 

— 

1 

1 

8 

11 

29 

- 

^" 

— 

" 

- 

- 

- 

- 

- 

80 

1 

- 

— 

- 

- 

- 

- 

- 

Ov«r  80 

^ 

•" 

*" 

^ 

~ 

^ 

— 

1 

Total  . 

400 

826 

280 

800 

216 

226 

601 

980 

8284 
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TABLE    IV. 


DiMtribution  of  White  Soldiertj  not  in  umdl  Vigcr^ 
by  Age  and  Number  of  BeepiraUone. 

(Later  Seriu.) 


EMplimtloni 
iiiAlfinato 

UodnlT* 

17 

18 

19 

90 

21 

22 

28 

21 

10 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
(>m80 

Total  . 

2 

11 

1 

8 

1 
1 

1 

10 
4 

8 

1 
1 
1 

4 
20 

6 
11 

1 

1 

2 

29 

11 

9 

1 

1 

6 
88 
16 
12 

2 
1 

1 

5 
45 
14 
17 

5 
1 

1 
1 

2 

61 

26 

20 

1 

8 

6 
81 
11 
14 

2 
2 

5 
64 
18 
9 
1 
2 

1 
1 

19 

21 

42 

58 

76 

88 

115 

65 

101 

0  Mean  age  =  15.68. 
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TABLE    TV.  —  CCimtinued.) 

DistribuUon  of  White  Soldier$^  not  in  tuutU  Vigor^ 
hy  Age  and  Number  of  Be9piration». 

{Lattr  Serm.) 


Swpirationi 
in  a  Minute 

26 

26 

27 

38 

» 

80 

81-M 

aiand 

TMil 

10 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
OT«r80 

Total  . 

1 
88 
16 
14 

2 

• 
2 

1 

1 
5 
41 
8 
5 
1 
1 

1 

2 
21 

5 
10 

1 

8 

1 

1 

8 

1 

26 

2 

7 

8 

8 
24 
17 

8 

2 

1 

2 

2 
25  . 

8 
10 

8 

I 

1 

2 

9 

68 

17 

22 

6 

1 

2 

1 

1 

15 

164 

65 

54 

14 
9 

8 

1 
7 

11 

69 

716 

284 

228 

5 

47 

1 
2 

28 

1 

1 
1 
1 
4 

72 

64 

48 

48 

55 

51 

128 

816 

1862 

' 
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TABLE    V. 

Dittributian  of  FuU  Blacks^  in  usual  Vigor ^ 
by  Age  and  Number  qf  Respirations. 


falAlllMlto 

UBtelT* 

17 

18 

19 

20 

21 

22 

» 

21 

11 

a. 

M 

_ 

M 

^ 

^ 

^ 

1 

^ 

12 

- 

- 

- 

- 

1 

1 

4 

8 

4 

IS 

-. 

- 

- 

2 

8 

10 

14 

18 

16 

14 

- 

1 

4 

8 

7 

16 

21 

27 

15 

2 

2 

2 

10 

4 

17 

14 

18 

16 

14 

20 

26 

28 

27 

80 

22 

29 

16 

17 

8 

- 

6 

6 

8 

4 

7 

6 

18 

9 

8 

18 

7 

6 

6 

11 

11 

8 

19 

- 

1 

8 

8 

8 

2 

8 

6 

ao 

6 

6 

9 

19 

41 

29 

16 

26 

17 

21 

- 

— 

- 

1 

1 

2 

1 

2 

- 

22 

- 

- 

8 

8 

7 

2 

4 

2 

2 

28 

— 

- 

- 

1 

1 

- 

- 

1 

- 

24 

— 

2 

6 

11 

10 

8 

11 

6 

10 

26 

- 

1 

- 

- 

1 

- 

2 

- 

- 

26 

- 

1 

2 

- 

2 

1 

- 

8 

1 

27 

- 

— 

- 

- 

- 

- 

- 

2 

- 

28 

8 

- 

2 

8 

4 

6 

8 

2 

4 

29 

- 

- 

- 

- 

1 

— 

— 

- 

- 

80 

1 

1 

- 

- 

— 

- 

1 

- 

- 

am80 
Total  . 

"" 

^ 

^ 

^ 

1 

■• 

2 

2 

— 

88 

48 

78 

90 

187 

116 

128 

147 

129 

«  MMn  age  =  16.74. 
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TABLE    Y.-'C^GnUinued.) 

Distribution  of  FtUl  Blacks^  in  unuU  Vigar^ 
bjf  Age  and  Number  of  EespiraUon$. 


B«tplmtioiif 
inaMlniito 

% 

26 

27 

96 

26 

80 

81-M 

86  Md 
over 

TMd 

11 

^ 

. 

_ 

. 

. 

. 

. 

mm 

1 

12 

4 

1 

2 

1 

1 

2 

2 

1 

27 

18 

9 

8 

6 

8 

8 

1 

2 

4 

108 

14 

24 

18 

12 

6 

11 

6 

12 

7 

174 

15 

4 

6 

6 

8 

8 

6 

4 

10 

112 

16 

22 

18 

20 

16 

6 

11 

24 

48 

872 

17 

7 

8 

1 

2 

8 

1 

2 

6 

70 

18 

7 

6 

6 

8 

2 

2 

9 

18 

186 

19 

2 

- 

8 

- 

- 

- 

2 

89 

20 

IS 

8 

11 

9 

1 

4 

7 

22 

246 

21 

1 

2 

1 

- 

8 

1 

- 

1 

16 

22 

1 

2 

- 

- 

- 

8 

1 

4 

84 

23 

1 

1 

— 

1 

- 

- 

- 

- 

6 

24 

6 

4 

1 

1 

6 

1 

8 

14 

98 

26 

- 

- 

- 

- 

- 

- 

- 

- 

4 

26 

1 

- 

1 

1 

- 

- 

- 

— 

18 

27 

1 

- 

- 

1 

- 

- 

- 

— 

4 

28 

S 

— 

2 

4 

- 

1 

2 

1 

46 

29 

- 

- 

— 

- 

- 

- 

- 

- 

1 

80 

- 

- 

- 

- 

- 

- 

— 

- 

8 

OtwSO 

1 

^ 

^" 

^ 

^ 

** 

1 

2 

9 

Total  . 

111 

71 

70 

66 

88 

87 

69 

140 

1608 

TABLE    VI. 


IHdributioH  of  Mulattott,  in  luual  Vigor, 
hy  Age  and  Number  of  RapiraUotu. 


U>A«»- 

IT 

IS 

IS 

K 

a 

B 

a 

tatWinto 

11 
12 
18 
14 

IS 
IS 
17 
IS 
19 
10 
>1 
SI 

n 

M 
B5 

M 
«7 

ss 
w 

M 
Ot-W 

ToUl. 

8 

S 

_ 

1 
10 

1 

1 

1 
1 

It 
4 
7 
7 

10 

s 
s 
1 
1 

X 

% 

11 

1 

7 
S 
0 
6 
8 
10 
11 
S 
I 

4 
I 

1 
> 

S 

■ 

6 
fl 
0 
IS 

1 
1 
3 

1 
1 

\ 

1» 

11 

St 

8S 

eo 

M 

M 

61 

B 
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TABLE    VI.  —  (  Gmtmueci) 

Distribution  of  MulattoeSy  in  umal  Vigor ^ 
hy  Age  and  Number  of  BetpiraJbionM. 


Ra*plratioiii 
inaMinato 

26 

26 

27 

28 

29 

80 

81-4A 

86  and 

oftr 

Totil 

11 

^ 

^ 

_ 

. 

. 

^ 

. 

. 

. 

12 

- 

- 

1 

- 

- 

- 

- 

- 

8 

18 

1 

1 

- 

1 

2 

16 

14 

8 

1 

2 

1 

84 

16 

1 

2 

- 

8 

88 

16 

4 

8 

6 

7 

16 

112 

17 

8 

2 

— 

8 

- 

49 

18 

6 

8 

8 

6 

17 

82 

19 

8 

4 

6 

6 

16 

86 

20 

7 

8 

8 

4 

4 

12 

112 

21 

8 

- 

1 

8 

- 

44 

22 

1 

- 

1 

- 

2 

26 

28 

1 

8 

1 

- 

2 

- 

21 

24 

3 

4 

8 

2 

.     4 

6 

62 

26 

1 

- 

- 

- 

- 

- 

1 

- 

8 

26 

2 

1 

- 

- 

- 

- 

- 

2 

7 

27 

- 

- 

— 

- 

- 

- 

- 

- 

- 

28 

1 

1 

- 

- 

- 

- 

2 

- 

7 

29 

- 

- 

- 

- 

- 

- 

- 

- 

- 

80 

— 

- 

- 

1 

— 

- 

— 

- 

2 

OrorSO 

1 

1 

~ 

^ 

" 

^ 

"• 

2 

10 

Total  . 

46 

88 

26 

24 

28 

88 

88 

97 

708 
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TABLE    Vn. 

DitiribtUion  of  Indians  in  usual  VigoTj 
hy  Age  and  Number  of  Respirations. 


BMplmtSoiia 
laaMlnato 

16 

1 
17 

18 

19 

20 

21 

23 

28 

H 

14 

— 

— 

. 

— 

— 

— 

— 

m. 

. 

16 

- 

— 

1 

- 

- 

- 

8 

- 

8 

16 
17 

1 

— 

1 

6 

8 

14 

86 

1 

80 

86 

Total  . 

1 

- 

2 

6 

8 

14 

29 

82 

88 

BMplrfttlooa 
InaMinato 

« 

» 

«7 

28 

29 

80 

81-84 

86  and 
Ovtr 

Totel 

14 

. 

1 

_ 

mm 

. 

_ 

_ 

2 

I 

16 

8 

9 

6 

4 

8 

6 

7 

81 

81 

16 

11 

84 

22 

84 

81 

16 

60 

90 

419 

17 

"" 

1 

^ 

^ 

•• 

^ 

^ 

"" 

% 

Total  . 

14 

46 

28 

88 

89 

21 

67 

121 

60S 

The  foregoing  tables  have  been  given  in  this  full  detail,  in  order 
to  permit,  not  only  the  amplest  discussion  by  other  investigators, 
but  also  the  most  thorough  criticism.  The  distribution  of  the 
numbers  corresponding  to  the  several  rates  of  breathing  is  far  fit>m 
satisfactory,  the  great  majority  of  the  cases  being  as  we  have  stated 
in  those  groups  which  correspond  to  16,  18,  or  20  respirations  in  a 
minute,  and  the  group  for  18  being  very  frequently  less  numerous 
than  that  at  20.  This  would  certainly  appear  to  imply  that  to  a 
great  extent  the  respirations  were  counted  during  only  one  quarter 
of  a  minute,  and  the  number  thus  found  then  multiplied  by  4. 
The  value  of  our  results  must  be  greatly  diminished  by  such  a 
course,  and  it  is  difficult  for  us  to  believe  such  to  have  been  the 
case  to  the  extent  apparently  indicated.  Still  the  precision  of  our 
records  must  be  tested  by  internal  evidence  whenever  possible  ;  and 
it  cannot  be  maintained  that  these  stand  the  test  well.  The  obser- 
vations of  colored  troops  seem  especially  liable  to  criticism  on  this 
account. 
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Among  the  white  soldiers,  of  the  later  series,  —  whether  we  take 
those  who  were  or  who  were  not  in  vigorous  health,  —  the  great 
preponderance  were  found  to  breathe  16  times  in  a  minute,  those 
breathing  15  times  numbering  less  than  one  eighth  part  as  many ; 
yet  the  groups  whose  respirations  were  17  and  18  times  were  found 
essentially  equal  to  each  other,  and  nearly  or  quite  one  fifth  part  as 
large  as  the  main  group.  This  mode  of  distribution  appears  alike 
inconsistent  with  the  hypothesis  of  a  typical  number,  normally 
constant  for  white  men,  and  with  that  which  would  refer  the  ir- 
regularity simply  to  a  want  of  care  or  exactitude  on  the  part  of 
the  examiners. 

Reducing  the  tables  of  distribution,  already  given,  to  tables, 
showing  the  average  number  of  respirations  to  the  minute  for  each' 
age,  we  obtain  Tables  VIII.,  IX.,  and  X.,  from  which  the  essen- 
tial uniformity  in  the  mean  frequency  of  respiration  during  the 
years  of  early  manhood  and  of  middle  life  may  fairly  be  inferred, 
and  in  which  the  greater  frequency  for  the  black  race  is  conspicu- 
ously manifested.  It  should  be  mentioned,  however,  in  this  con- 
nection, that  the  black  troops  were  mostly  examined  in  warmer 
latitudes  than  the  white  men  ;  and  that  several  indications  suggest 
a  more  rapid  rate  of  respiration  in  wrfhn  regions,  even  for  the 
whites.  The  writer  regrets  that  here  also  the  inevitable  limits  of 
the  present  investigation  preclude  him  from  following  up  this  in- 
teresting inquiry. 

It  has  been  already  stated  that  Mr.  Fairchild*s  examinations 
were  chiefly  confined  to  rebel  prisoners,  but  the  difference  between 
his  results  and  Dr.  Buckley's  cannot  be  attributed  to  this  cause 
alone,  but  must  be  due  in  a  great  measure  to  something  personal. 
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TABLE   VHL 
Mean  Frequenctf  of  Regpiration  by  Agt. 


White  SoUlun^EarUer  Smei, 


Ac* 

Bnekkj  and  Biilcr 

MiehDd 

In  ofUAl  Tifor 

Not  in  ntuftl  ?igor 

In  nniAl  Tifor 

Not  in  luonl  Tlfor 

No. 

Man 

No. 

Umn 

No. 

M«u 

No. 

Mmn 

UikUrl? 

80 

16.20 

86 

17.91 

16 

18.62 

1 

22.00 

17 

112 

16.12 

87 

18.92 

22 

17.69 

8 

17.67 

18 

241 

16.22 

89 

17.79 

67 

18.02 

3 

19.67 

19 

249 

16.10 

99 

19.68 

108 

18.26 

9 

19.00 

20 

274 

16.12 

112 

18.69 

118 

18.69 

9 

17.11 

21 

264 

16.12 

gill 

18.68 

164 

18.24 

18 

19.81 

22 

218 

16.11 

148 

18.63 

122 

18.81 

11 

18.00 

28 

178 

16.18 

107 

18.66 

160 

17.92 

14 

17.21 

24 

160 

16.24 

98 

18.88 

128 

18.46 

22 

18.86 

26 

126 

16.29 

66 

18.48 

79 

17.92 

7 

19.29 

26 

68 

16.04 

60 

18.76 

83 

18.06 

16 

17.00 

27 

86 

16.16 

68 

18.69 

66 

18.26 

8 

16.88 

28 

76 

16.18 

60 

18.47 

68 

17.00 

10 

16.40 

29 

49 

16.47 

84 

18.16 

87 

18.00 

7 

17.67 

80 

66 

16.29 

42 

18.17 

87 

17.78 

6 

16.00 

81-84 

162 

16.82 

112 

18.64 

84 

17.27 

16 

17.47 

86-44 

169 

16.14 

166 

18.90 

109 

17.78 

27 

17.89 

46  ^  OT«r 
Total    . 

82 

16.22 

68 

V 

18.79 

19 

17.74 

10 

17.90 

2  678 

16.178 

1476 

18.600 

1442 

18.068 

189 

17.904 

RESPIRATION  AND  PUISB. 


521 


TABLE    IX. 
Mean  Frequency  of  Retpiration  hy  Age. 


WkiU  Afen^  Later  Seria. 


White  Soklten 

8nia«D  V             1 1 

Ac* 

In  nniAl  Vifor 

Not  in  JUvmX  Tlfor 

No.  Men 

BMpbmtkm 

No.  Ifan 

Svplntloa 

No.Mfln 

BMpizfttloa 

UndmrlT 

148* 

16.40 

19 

17.82 

^ 

^ 

17 

224 

16.66 

21 

16.95 

8 

16.67 

18 

684 

16.89 

42 

16.76 

7 

16.88 

19 

689 

16.86 

68 

16.66 

89 

16.21 

20 

718 

16.41 

76 

16.68 

78 

16.18 

21 

760 

16.68 

88 

16.76 

69 

16.12 

22 

728 

16.46 

115 

16.60 

44 

16.41 

23 

686 

16.47 

65 

16.89 

18 

16.31 

24 

691 

16.50 

101 

16.69 

17 

16.85 

26 

400 

16.46 

72 

16.92 

11 

16.88 

26 

826 

16.36 

64 

16.84 

6 

16.40 

27 

280 

16.88 

48 

17.07 

5 

16.00 

28 

800 

16.38 

48 

16.40 

1 

16.00 

29 

215 

16.61 

66 

16.91 

2 

17.00 

80 

225 

16.41 

51 

17.16 

- 

- 

81-34 

601 

16.37 

128 

16.70 

1 

16.00 

85  it  0T«r 

980 

16.50 

816 

17.16 

^ 

~ 

Total     . 

8284 

16.489 

• 

1852 

16.888 

290 

16.288 

fi22 


BBPnUTION  AND  PULSB. 


TABLE    X. 
Mean  Frequency  of  Respiration  by  Age. 


Other  Baca  than  the  White. 


Ac* 

In  VHMlTlgor 

Notiai 

MWlTlfW 

FoUBtoeki 

MokttoM 

lCgi«c»t0 

No. 

B««pir»- 
tlon 

No. 

BiW|liTB- 

tioii 

No. 

tloo 

Mo. 

■S?' 

UndorlT 

88 

18.45 

19 

18.82 

12 

20.50 

1 

16.00 

17 

48 

18.05 

11 

17.78 

2 

20.50 

- 

— 

18 

78 

18.48 

25 

18.20 

8 

19.62 

2 

15.60 

19 

90 

19.87 

86 

19.50 

11 

18.54 

6 

16.00 

20 

187 

18.74 

60 

19.55 

11 

19.82 

8 

16.00 

21 

116 

18.15 

53 

18.74 

17 

22.59 

14 

16.00 

22 

128 

17.59 

64 

18.55 

27 

22.78 

29 

15.97 

23 

147 

17.46 

61 

18.57 

29 

21.21 

82 

15.94 

24 

129 

16.96 

54 

20.06 

22 

20.91 

88 

15.92 

25 

111 

17.54 

46 

19.91 

17 

22.65 

14 

15.79 

26 

71 

16.69 

88 

19.47 

10 

19.70 

45 

15.78 

27 

70 

16.87 

26 

18.42 

11 

22.54 

28 

15.79 

28 

66 

17.86 

24 

19.29 

9 

21.00 

88 

15.89 

29 

88 

16.74 

28 

18.26 

14 

21.21 

88 

15.79  1 

80 

87 

17.03 

83 

18.85 

10 

22.60 

21 

15.76 

81-84 

69 

17.09 

88 

19.10 

19 

20.21 

67 

15.90 

85  kowt 

140 

18.04 

97 

18.82 

65 

18.97 

121 

15.74 

1508 

17.747 

708 

19.018 

294 

20.711 

503 

15.831 

The  most  noteworthy  inferences  from  these  tables  appear  to  be 
—  first,  the  comparative  constancy  of  the  mean  value  ^r  men  of 
the  same  classes  at  the  different  ages  within  military  h'mits ;  sec- 
ond, the  much  greater  frequency  of  respiration  in  the  black  race 
than  in  the  white ;  third,  the  inferior  frequency  in  the  Indians  ex- 
amined ;  and  fourth,  the  accelerated  respiration  in  the  men  not  in 
full  health. 

K  we  may  suppose  that,  of  the  254  students  examined  by  Dr. 
Eisner,  and  recorded  as  breathing  16  times  in  a  minute,  there  were 
in  fact  60  for  whom  the  actual  number  of  respirations  was  17, 
although  this  number  was  recorded  by  him  for  no  one  student,  *— 
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we  shall  have  as  the  corresponding  average  rate  of  breathing 
16.445  instead  of  16.288^  and  the  result  therefore  practically  ac- 
cordant with  that  deduced  for  white  soldiers  in  vigor,  from  the  ob- 
servations of  the  later  series. 


8.  Pul$e. 

Our  statistics  regarding  the  frequency  of  the  pulse  have  been  elab- 
orated with  considerable  detail ;  and  an  extended  series  of  tables 
has  been  constructed,  exhibiting  for  each  class  of  men  examined 
the  maximum,  minimum,  and  mean  values  found  at  each  year 
of  age,  as  also  the  relative  frequency  of  pulse  and  respiration.  The 
limited  range  of  ages,  over  which  our  observations  extend,  moder- 
ates the  interest  of  our  results,  since  these,  although  more  numer- 
ous than  any  preceding  determinations,  cover  only  a  portion  of  the 
ground  already  well  studied  by  others ;  and  that  portion,  more- 
over, which  exhibits  the  least  variation  of  the  phenomenon.  Our 
observations  were  taken  during  the  ordinary  hours  of  daily  labor ; 
most  of  them  also  in  the  standing  posture,  but  there  were  some 
exceptions  to  this  rule,  which  our  records  do  not  enable  us  to  dis- 
tinguish from  the  rest.  In  view  of  this  uncertainty,  and  the  com- 
parative unimportance  of  new  determinations  of  the  average  fre- 
quency, it  seems  hardly  worth  while  to  give  our  series  of  fourteen 
tables  in  this  place.  They  are  at  the  service  of  any  investigator. 
The  mean  frequency  of  pulse  deducible  from  the  later  series  of 
examinations  is  greater  by  4.84  pulsations  in  the  minute  than  that 
indicated  by  Guy's  observations. 

Assuming,  as  our  results  seem  to  warrant,  that  the  average  pulse 
remains  essentially  constant  during  the  period  of  military  age,  we 
have  from  the  total  averages  — 

TABLE    XI. 
Mean  Frequency  of  Puke  far  different  Cfla99e$  of  Men. 


ClMf 


White  Soldiers,  Earlier  Series^ 
White  Soldiers,  Later  Series 

FaU  Bhicks 

Mulattoes 

Indians 


In  ttfoal  TIgor 


No.  of  BfoD 


2  678 

8284 

1608 

708 

608 


PalsatkHii 


77.67 
74.84 
74.02 
76.87 
76.81 


Nolin 


No.  of  Men 


1476 

1362 

166 

128 

7 


PnlmtioM 


79.41 
77.21 
76.91 
83.12 
74.42 


1  Omitting  Mr.  Fairchild*s  observations. 
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The  distribntion  of  the  numbers  for  these  classes  of  men,  when 
tested  by  the  law  of  error,  is  not  all  that  could  be  desired ;  still 
the  observations  appear  worthy  of  much  confidence. 

These  data  are  entirely  confirmatory  of  the.  results  of  preyiom 
investigators,  in  showing  the  apparent  absence  of  any  definite  ratio 
between  the  number  of  respirations  and  that  of  pulsations,  which 
appear  to  be  normally  independent  of  each  other,  while  the  ab- 
normal manifestations  of  each  are  more  frequently  in  the  form  of 
acceleration  than  of  retardation.  The  well  established  facts,  that 
in  any  individual  case,  increased  frequency  of  respiration  is  at- 
tended by  an  increased  frequency  of  the  pulse,  and  that  the  poke 
may  be  greatly  afiected  by  voluntary  modification  of  the  respirar 
tory  movements,  as  shown  ^  by  Mitchell,  do  not  seem  at  all  opposed 
to  this  inference  regarding  the  non-existence  of  a  definite  normal 
ratio  of  frequency. 

Confining  our  inferences,  as  seems  proper,  to  the  examinations 
of  the  later  series,  we  find  the  average  number  of  pulsations  dur- 
ing a  single  respiration  to  be  more  than  4|  for  the  Indians,  more 
than  4^  for  the  white  soldiers,  and  less  than  4^  for  full  blacks,  if 
only  men  in  full  vigor  are  considered.  But  if  we  take  the  number 
of  pulsations  observed  in  those  whose  respiration  was  16  to  the  min- 
ute, and  who  constitute  the  largest  group  for  each  of  these  classes 
of  men,  and  disregard  all  other  cases,  we  find  the  ratio  of  pulsa- 
tions to  respirations  for  men  in  usual  vigor  to  be  4.60  for  white 
soldiers,  4.43  for  full  blacks,  4.79  for  Indians.  For  mulattoes,  the 
corresponding  ratio  is  4.2,  but  this  determination  is  less  trust- 
worthy than  the  others. 

It  has  been  definitely  stated  by  Rameaux  and  Sarrus,^  and  the 
statement  cited  by  Quetelet  with  apparent  approval,^  although 
with  the  suggestion  of  some  qualifications,  that  the  pulse  not  only 
diminishes  with  the  stature,  but  this  according  to  a  law  so  distinct 
and  well  marked  that  the  effect  of  increase  of  age  upon  the  fre- 
quency of  the  pulse  is  only  perceptible  while  the  stature  increases 
with  ^e  age,  and  is  referable  to  this  influence  alone.  These  gen- 
tlemen found,  namely,  on  examining  a  battalion  of  French  troops 
and  comparing  the  stature  with  the  pulse,  that  the  frequency  of  the 
latter  varied  just  in  the  inverse  ratio  of  the  square  of  the  statare, 
and  they  maintained  that  this  law  was  so  strictly  applicable  that 
the  normal  pulse  might  always  be  deduced  from  the  statare,  and 

1  Amw,  Journal  of  Med.  Scienoe,  XXVn.,  8SS-894. 
s  Ow^M  itemlMf  de  Mood  def  iS^teneei,  DL,  276. 
*  SpUhu  SodaUt  p.  4S. 
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ffice  ver$a^  being  70  to  the  minute  for  the  stature  of  168.4  centim- 
eters. 

With  this  distinct  statement  before  us  it  appeared  clearly  our 
duty  to  tabulate  our  results  in  such  a  manner  as  to  test  the  ques- 
tion ;  and  the  appended  table  of  Pulse  by  Stature  has  been  pre- 
pared from  our  statistics  for  white  soldiers  in  good  health,  of  the 
later  series.  A  glance  will  show  how  totally  its  indications  are  at 
variance  with  the  inferences  of  Rameaux  and  Sarrus.  Indeed, 
the  relation  between  the  stature  and  the  pulse  scarcely  appears  to 
follow  any  general  law.  To  render  this  more  distinct,  we  give 
together  with  the  observed  mean  frequency  for  each  half-inch  of 
stature,  an  additional  column,  to  show  the  best  empirical  value  for 
the  same  stature  which  we  have  been  able  to  deduce  by  charting 
the  results  and  drawing  a  curve,  to  represent  them  as  nearly  as 
may  be. 
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TABLE    Xn. 

FrtqMaMy  qf  Pulse  by  Stature. 
White    Soldiere    m   uiual    Viffor* 

(Later  SeruB.) 


Btatttra 


DndareO* 

eo 

61 
6li 
62 
62| 
63 
63^ 
64 
64i 
6ft 
65^ 
66 
66^ 
67 
67i 
68 
68^ 
69 
69^ 
70 
70^ 
71 
7li 
72 
72^ 
73 
73^ 
74 
74i 
7ft 
Ow7ft* 


No.  of  Men 


18 
10 
23 


82 

119 

148 

222 

301 

430 

4ft8 

622 

ft22 

748 

687 

797 

662 

64ft 

462 

417 

310 

282 

182 

137 

12ft 

81 

ft4 

30 

27 

6 

4 

16 


Obftrtsd  Mala 


74.66 
76.20 
70.70 
70.ft4 
77.9ft 
74.44 
7ft.  62 
74.82 
7ft.36 
73.94 
74.64 
74.87 
7ft.  14 
74.22 
74.ft0 
74.86 
7ft.  14 
74.47 
74.61 
74.74 
74.ftl 
73.01 
7ft.03 
74.87 
73.97 
73.ft2 
7ft.44 
73.8ft 
74.13 
76.30 
77.67 
73.2ft 
7ft.87 


73.18 
73.74 
74.49 
7ft.08 
7ft.  13 
7ft.03 
74.79 
74.70 
74.68 
74.74 
74.78 
74.71 
74.70 
74.7ft 
74.77 
74.74 
74.64 
74.49 
74.32 
74.26 
74.28 
74.22 
74.22 
74.24 
74.31 
74.47 
74.4ft 
74.79 
7ft.24 
7ft.69 


«  Mean  stature  =  08.9  incbea. 


^  Mean  fttatore  =  76.S  inches. 


CHAPTER  XIV- 

TI8I0N. 

1.  Stati9tie$  OoUeeted. 

It  was  not  nntil  a  considerable  namber  of  the  examinations  of 
our  later  series  had  been  made,  that  the  value  of  this  opportunity 
for  obtaining  some  general  information  regarding  the  eye-sight  of 
the  soldiers  suggested  itself.  The  two  questions,  numbers  67  and 
58,  were  then  added  to  the  schedule ;  ^  the  one,  asking  the  maxi- 
mum distance  at  which  double-leaded  small  pica  type  could  be  dis- 
tinctly read,  and  the  other  inquiring  as  to  the  existence  of  any 
tendency  to  color-blindness,  and  its  character,  if  found.  In  the 
former  question,  the  type  named  was  selected  because  a  paragraph 
was  thus  printed  upon  the  back  of  the  examination-blanks  and  was 
therefore  always  at  hand  during  the  measurements.  This  para- 
graph consisted  of  twelve  lines,  entitled  **  Objects  of  the  Exami- 
nation,'* and  had  been  placed  there,  by  way  of  explanation  of  our 
motives,  in  order  to  disabusfe  the  minds  of  the  men  who  entertained, 
as  at  first  was  sometimes  the  case,  apprehensions  lest  these  exami- 
nations might  be  designed  to  enable  the  military  authorities  to 
select  the  men  of  greatest  physical  capability  for  emplojrment  in 
some  unwelcome  service  or  even  for  special  detention.  In  all  sub- 
sequent editions  of  the  blank  forms,  care  was  taken  to  retain  the 
same  type  and  the  same  distance  between  the  lines.  The  tjrpe 
was  like  that  in  which  these  })ages  are  printed,  and  the  distance  of 
the  lines  from  each  other  was  about  one  third  part  greater  than  is 
here  the  case.  The  paper  was  of  a  bluish  tinge.  Some  carefid 
optical  tests  which  Dr.  B.  Joy  Jeffries  has  had  the  goodness  to 
make  since  our  materials  were  collected,  give  the  value  of  this  test- 
type  as  nearly  number  11  of  Jager*s  scale,  and  between  numbers 
5  and  6  of  Snellen. 

Had  the  writer  been  then,  as  he  soon  afterwards  became,  ac- 
quainted with  the  tables  and  type  of  Snellen,  he  would  of  course 
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have  endeavored  to  employ  these.  That  they  were  not  used  is  a 
source  of  regret ;  bat  it  will  be  remembered  that  the  advent  of  the 
year  1865  found  our  examinations  scarcely  more  than  begnn,  while 
the  war  was  brought  to  an  end  during  the  following  April ;  so  that 
it  was  only  by  vigorous  effort  and  constant  stimulus  that  our  mate- 
rials could  be  collected  before  the  disbandment  of  the  armies.  The 
questions  regarding  Vision  were  added  to  our  schedule  in  Febru- 
ary ;  and  when,  soon  afterward,  the  advantages  of  the  Snellen 
type  were  understood,  it  seemed  better  to  collect  all  the  observa- 
tions possible,  upon  the  system  already  adopted,  than  to  incur  risk 
of  an  inadequate  amount  of  material  in  each  of  two  systems, 
although  the  second  might  in  itself  be  much  the  more  desirable. 
The  author  was  not  unaware  that  these  inquiries  would  probably 
afford  but  small  contributions,  even  if  any,  to  ophthalmic  science. 
The  nature  of  the  case  precluded  any  discrimination  between  the 
two  components  of  the  maximum  distance  of  vision,  since  the  dis- 
tance measured  was  the  sum  of  the  distance  to  the  normal  fiu> 
point,  and  of  the  amount  of  optical  accommodation.  Still,  adopting 
the  fundamental  principle  that  any  facts,  however  incomplete  or 
crudely  gathered,  should  be  welcome  to  the  student  of  nature,  and 
considering  that  results  possessing  small  technical  value  might  yet 
claim  a  higher  importance  from  the  anthropological  point  of  view, 
it  has  seemed  not  amiss  to  classify  and  combine  such  materials  as 
we  have  collected.  Should  they  neither  develop  new  &cts,  nor 
confirm  any  uncertain  inferences,  the  existence  of  so  large  a  num- 
ber of  determinations  conscientiously  made  and  carefully  combined, 
will  certainly  not  be  without  some  present  or  future  value. 

The  number  of  men,  for  whom  our  statistics  of  Vision  were  col- 
lected, was  thus  less  than  that  of  those  whose  dimensions  and 
other  physical  characteristics  were  determined;  and  it  was  still 
&rther  diminished  by  various  circumstances.  Those  white  soldiers 
who  were  unable  to  read  are  not  included,  and  in  many  cases  the 
circumstances  under  which  the  examinations  were  made,  rendered 
the  measurement  of  the  distance  of  the  object  from  the  eye  diffi- 
cult, if  not  impossible.  Whenever  the  examinations  were  made  in 
a  room  with  a  ceiling,  or  in  a  tent  across  the  upper  part  of  which 
a  board  or  wooden  bar  could  be  placed,  a  measuring  tape,  or  some 
other  graduated  scale,  was  fastened  at  a  height  of  about  75  inches. 
The  men  examined  were  placed  under  this,  and  when  the  greatest 
distance  was  found  at  which  the  printed  words  could  be  clearly 
read  without  conscious  effort,  this  could  be  very  easily  and  accu- 
rately noted  by  the  exanuner,  using  a  few  obvious  precautions. 
Care  was  always  taken  to  insure  ample  light. 
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This  procedure  offered  no  difficulty  for  those  white  soldiers  and 
sailors,  who  could  read ;  and  the  number  of  others  was  very  incon- 
siderable. But  when  similar  measurements  were  undertaken  finr 
the  colored  troops,  the  large  proportion  of  those  who  t;ould  not 
read,  precluded  the  method  previously  employed.  Some  experi- 
ments were  therefore  made  to  test  the  availability  of  printed  char* 
acters  of  the  same  size  as  the  small  pica  type,  but  of  shapes  more 
easily  recognizable  by  the  unlettered,  than  those  of  many  charac- 
.ters  of  the  Latin  alphabet.  The  result  of  these  experiments  indi- 
cated that  no  perceptible  advantage  was  thus  obtained,  but  that 
the  statements  by  uneducated  persons  of  moderate  intelligence, 
regarding  the  positions  at  which  they  could  distinctly  recognize  the 
forms  of  the  letters,  afforded  results  quite  as  accurate  when  the 
men  were  not,  as  when  they  were,  able  to  derive  ideas  from  the 
juxtaposition  of  the  printed  characters.  It  thus,  greatly  to  our 
satisfaction,  became  needless  to  undertake  any  modification  of  the 
system  employed  for  the  whites,  and  all  requisites  seemed  answered 
by  the  expenditure  of  some  additional  care  on  the  part  of  the  ex- 
aminers. 

The  greatest  distance  of  distinct  vision  for  the  same  object  was 
thus  determined  for  somewhat  more  than  10  000  men  out  of  about 
15  800  who  were  examined  in  the  later  series. 

For  testing  the  perception  of  colors,  the  examiners  used  a  num- 
ber of  pieces  of  paper  or  cloth  of  brilliant  hues,  especially  of  the 
primary  and  principal  secondary  colors. 

2.  Distance  of  Distinct  Visum^far  the  Tentr  Object. 

The  number  of  men  in  each  class  who  were  examined  in  this 
respect,  and  the  average  value  of  the  greatest  distance  at  which 
the  test-object  already  described  could  be  distinctly  seen,  are  shown 
in  the  annexed  table. 
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TABLE    I. 
Mean  Distances  for  Different  Classes  qf  Mm. 


White  Soldlen 
Sailora  .  .  • 
StodenU  .  . 
FoU  Blacks  . 
Mnlattoes  .  . 
Indians      .    . 


In  hmmI  TIfor 

Not  in  ocoftl  Tlfor 

^«- 

<■>•• 

No. 

DisteaM 

No. 

DbtaM 

Vo, 

«— . 

in. 

in. 

1^ 

6564 

47.77 

1867 

46.10 

7  Ml 

47.81 

269 

86.67 

- 

— 

im 

28.67 

281 

42.28 

- 

- 

281 

42.28 

778 

46.88 

140 

46.18 

918 

46.46 

186 

47.28 

67 

44.69 

S68 

46.66 

442 

61.77 

^^ 

*" 

442 

61.77 

The  small  value  here  found  for  sailors  is  the  most  striking  resuk 
of  the  preceding  table,  and  seems  the  more  remariuble  since  the 
common  opinion  unquestionably  assigns  to  sailors  a  peculiarly  keen 
eye-sight,  and  long  range  of  Tision.  Our  inferences  are  deriTed 
from  a  comparatively  small  number  of  sailors,  since  the  circum- 
stances under  which  Mr.  Phinney*8  examinations  were  made,  ren- 
dered it  almost  impracticable  for  him  to  measure  this  distance,  and 
our  values  for  sailors  are  therefore  mostly  confined  to  measure- 
ments by  others.  But  with  the  disadvantage  of  a  small  number  is 
combined  the  almost  equal  advantage  of  freedom  from  personal 
equation  in  the  comparison  of  sailors  with  soldiers,  for  here  as  in 
every  other  subject  of  quantitative  determination,  a  field  is  offered 
for  the  action  of  the  personal  peculiarities  of  the  individual  by 
whom  the  determination  is  made.  Internal  evidence  too,  corrobo- 
rates the  correctness  of  the  results,  unexpected  as  they  may  have 
been. 

A  little  reflection  diminishes  our  surprise  at  this  result.  The 
sailor's  ordinary  distance  of  vision  is  necessarily  restricted  to  the 
length  of  his  vessel,  and  the  height  of  her  mast.  The  cases  when 
his  eyes  are  fixed  upon  any  marine  phenomenon  are  rare  in  com- 
parison with  the  many  objects  which  attract  the  attention  of  lands- 
men at  equal  or  superior  distances ;  and  since  habitual  use  exerts 
a  very  important  influence  upon  the  eye-sight,  it  is  but  reasonable 
to  infer  that  the  average  range  of  distinct  vision  would  become 
diminished  by  a  nautical  life.  The  proverbial  quickness  with 
which  a  sailor  detects  a  distant  object  upon  the  horizon,  before  a 
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landsman  can  perceive  it,  may  be  due  to  habit  and  training  more 
than  to  superior  eye-sight,  and  landamen  who  have  been  impressed 
by  personal  experience  with  the  keen  eye  of  seaforing  men  for  a 
distant  sail,  or  the  first  glimpse  of  land,  will  generally  also  bear 
witness  to  the  distinctness  with  which  they  have  themselves  been 
able  to  perceive  and  recognize  the  same  ol^ect»  after  it  has  been 
once  pointed  out  to  them. 

It  mast  be  conceded  that  the  &cts  observed  may  likewise  be  ex- 
plained by  assuming  a  normal  distance  of  vision  not  inferior  to  that 
of  landsmen,  but  combined  with  a  very  restricted  range  of  accom- 
modation. But  whether  our  view  of  the  case  be  correct  or  not, 
the  results  obtained  for  the  average  distance  of  vision  of  the  269 
sailors  to  whom  our  observations  extend,  seem  worthy  of  confi- 
dence. It  will  be  seen  that  for  the  same  object  this  distance  is  one 
quarter  part  less  than  that  found  for  the  soldiers,  whereas  between 
the  students  and  soldiers  the  diffisrence  is  but  one  ninth  part  of  the 
same  amount.  But  the  comparison  of  the  numbers  in  these  two 
classes  of  men  for  the  successive  intervals  of  distance  shows  at 
once  that  although  the  number  of  near-sighted  persons  is  much 
greater  among  the  students  than  among  the  sailws,  so  also  is  the 
number  of  very  far-sighted  ones  —  the  mean  diitance  for  the  stu- 
dents thus  becoming  much  the  greater. 

In  the  six  tables  next  following,  the  results  for  the  six  classes  of 
men  are  assorted  by  ages,  those  in  usual  vigor  being  discriminated 
firom  those  who  were  not. 
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TABLE   n. 

M$(m  Diitanee  far  WhUe  Soldien^ 

2y  Age$. 


Aft 

InwMiyifor 

NollBWMiyifor 

A„.^ 

No. 

"■•^ 

No. 

"■•^ 

No. 

"■•— 

ia. 

to 

IB. 

UBdKl6 

28 

44.6 

6 

47.6 

84 

45.2 

16 

86 

46.6 

11 

40.7 

8o 

46.9 

17 

168 

49.4 

21 

46.1 

189 

49.0 

18 

428 

47.8 

49 

48.0 

477 

47.8 

19 

468 

49.2 

69 

44.9 

612 

48.7 

SO 

678 

49.1 

76 

46.8 

664 

48.8 

21 

616 

49.2 

88 

46.8 

704 

48.8 

22 

614 

47.1 

118 

47.1 

782 

47.1 

28 

481 

49.7 

70 

46.4 

661 

49.2 

24 

466 

47.8 

108 

46.7 

669 

47.2 

26 

881 

46.8 

71 

48.9 

402 

46.8 

26 

266 

47.7 

66 

46.8 

881 

47.4 

27 

219 

48.6 

48 

47.6 

262 

48.4 

28 

281 

48.7 

47 

47.8 

278 

48.4 

29 

181 

47.1 

60 

44.4 

281 

46.6 

80 

188 

46.8 

61 

46.8 

284 

46.8 

81 

119 

46.8 

22 

44.6 

141 

46.0 

82 

164 

47.1 

88 

46.8 

192 

46.8 

88 

96 

47.6 

26 

48.6 

128 

46.8 

84 

117 

46.9 

46 

47.4 

162 

46.8 

86 

182 

46.8 

18 

42.6 

160 

46.8 

86 

92 

44.8 

81 

46.7 

128 

44.9 

87 

77 

46.7 

21 

40.6 

98 

46.4 

88 

87 

47.8 

27 

40.2 

114 

46.6 

89 

69 

47.7 

26 

88.1 

84 

44.8 

40 

49 

46.4 

24 

47,6 

78 

46.8 

41 

21 

48.0 

14 

48.8 

86 

46.1 

42 

88 

47.7 

11 

46.2 

49 

47.2 

48 

27 

46.1 

12 

42.1 

89 

44.9 

44 

81 

46.0 

16 

88.2 

47 

48.4 

46 

44 

41.6 

10 

89.8 

64 

41.1 

46-60 

64 

42.2 

68 

87.2 

122 

89.8 

Cm  60 

28 

41.4 

81 

29.4 

69 

86.1 
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TABLE   m. 

Mean  lH$tance  for  SaHari^ 
hy  Affe$. 


Aft 

HnmbOT 

«— 

ia. 

UatelS 

8 

40.8 

18 

9 

84.2 

19 

11 

86.6 

to 

10 

84.8 

21 

27 

88.1 

22 

41 

86.9 

28 

20 

87.7 

24 

28 

89.7 

26 

19 

86.7 

28 

21 

86.8 

27 

12 

89.9 

28-29 

JO 

88.6 

80-82 

21 

29.6 

88-87 

19 

86.2 

88-46 

9 

88.1 

Ofir46 

4 

29.0 

TABLE    IV. 

Mean  Distance  for  Studentif 
iy  Agee. 


Aft 

NamW 

DiflteBM 

ia. 

UBtel9 

10 

86.4 

19 

87 

41.2 

20 

69 

40.1 

21 

69 

44.1 

22 

48 

48.0 

28 

11 

46.1 

24 

17 

48.6 

26 

11 

40.2 

Ofw26 

14 

47.6 

TABLE    V. 

iy  Agt». 


. 

.-^ 

ltMl.««yVlpr     1 

Ks. 

"*~" 

Ha. 

DbtHM 

Ho. 

n 

ta. 

!>. 

SO 

(8.1 

7 

48.> 

IT 

17 

SS 

44.5 

- 

- 

S8 

18 

4( 

4S.S 

U.» 

4S 

If 

M 

4B.S 

41.0 

«S 

U 

89 

46.B 

4S.6 

W 

31 

1% 

4T.0 

4t.r 

6t 

M 

M 

46J 

48.S 

77 

SS 

M 

44.7 

».% 

74 

M 

M 

a.8  . 

4T.1 

M 

SB 

SS 

44.S 

44.8 

6B 

S8 

sa 

4T.4 

40.0 

SO 

JT 

ts 

4I.S 

U.S 

18 

H 

>6 

4S.4 

S1.T 

SO 

» 

11 

4B.0 

48.S 

S4 

■0 

IT 

4T.« 

44.S 

as 

81 -n 

IB 

48.7 

H.a 

SS 

n-u 

ST 

4B.T 

ta.i 

SB 

H-n 

SB 

44.1 

49.6 

so 

»-4I 

18 

4T.8 

B5.3 

SS 

41-48 

IT 

4S.1 

n.s 

SS 

<H«4B 

U 

18.7 

4t.O 

SI 

TUIOH. 
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TABLE    VI. 


Mlum  instance  far  Mulattoes^ 
h^Affei. 


A   mm^ 

iBWMiyifor 

Not  in  ntiMl  Tlfor 

AggnftU 

Aft 

N«. 

DtateoM 

No. 

"■•^ 

No. 

DtoteoM 

la. 

^ 

In. 

UatelT 

10 

46.4 

S 

56.0 

12 

47.8 

17 

4 

89.0 

- 

4 

89.0 

18 

18 

60.1 

60.0 

15 

60.1 

18 

10 

46.9 

42.6 

14 

46.6 

80 

18 

46.7 

64.0 

20 

47.4 

81 

14 

68.9 

41.0 

20 

60.0 

22 

18 

49.9 

12 

47.4 

26 

48.7 

23 

9 

46.1 

46.7 

16       .      45.7       I 

24 

14 

48.5 

ft 

52.8 

19 

46.9 

26 

11 

48.6 

60.2 

16 

49.1 

26 

8 

64.0 

57.T 

11 

66.0 

27 

7 

44.9 

60.0 

8 

46.8 

28 

8 

47.7 

89.0 

10 

46.0 

29 

8 

42.7 

18.6 

6 

81.0 

80 

9 

45.7 

87.7 

12 

48.7 

81-82 

10 

60.8 

29.0 

11 

48.8 

83-85 

4 

44.0 

64.0 

6 

46.0 

86-88 

10 

40.9 

25.6 

12 

88.8 

89-41 

4 

44.5 

82.0 

6 

40.8 

42-45 

5 

46.4 

60.0 

9       ^ 

47.4 

Om45 

2 

42.5 

82.8 

6 

86.4 
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TABLE    Vn. 

Mean  IKttanee  for  iroquaU  Lidiam^ 

hy  Age9. 


!•• 

NiunbOT 

DMaoM 

la. 

UBteSO 

9 

66.6 

to 

6 

58.7 

21 

9 

64.4 

22 

22 

64.6 

28 

29 

68.2 

24 

88 

62.6 

26 

14 

62.4 

26 

88 

62.7 

27 

26 

64.8 

28 

88 

61.9 

29 

81 

68.7 

80 

20 

64.8 

81 

12 

68.8 

82 

7 

62.1 

88 

8 

66.7 

84 

81 

62.4 

86 

8 

64.6 

86 

21 

61.0 

87 

14 

61.4 

88 

11 

68.1 

89 

6 

67.6 

40 

11 

48.2 

41-45 

21 

42.9 

Otw46 

19 

82.8 

From  those  of  the  preceding  tables  in  which  the  numbers  are 
sufficiently  large  to  permit  any  inference,  namely,  from  all  except- 
ing those  for  sailors  and  students,  it  is  evident  that  the  outer  limit 
of  distinct  vision  gradually  diminished  with  advancing  years,  al- 
though we  have  here  no  means  of  learning  whether  the  decrease 
is  greater  than  would  result  from  the  well-known  diminution  of 
the  power  of  accommodation.  The  maximum  mean  value  would 
seem  to  be  between  the  ages  of  17  and  25,  and  the  subsequent 
decrease  to  amount  to  not  less  than  ten  per  cent,  before  the  age  of 
60.  The  fact  that  the  minimum  limit  increases  with  the  age  is 
well  known,  so  that  it  would  appear  that  increasing  age  brings 
with  it  a  diminution  of  the  range  of  vision  by  curtailment  at  each 
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of  its  limits.  If  we  compare  the  results  for  soldiers  not  in  usual 
health  with  the  others,  we  perceive  that  the  mean  distance  is  less, 
not  only  for  the  aggregate,  but  for  most  of  the  individual  years  of 
age.  The  same  holds  good  for  the  mulattoes ;  and  although  the 
reverse  is  indicated  in  our  table  for  negroes  of  pure  race,  it  is  in  a 
much  smaller  degree ;  and  an  inspection  of  the  results  by  years 
of  age  shows  the  variations  to  be  so  great  as  to  forbid  much 
reliance  upon  their  aggregate.  It  has  already  been  stated  that  the 
ages  of  the  negroes  are  among  the  most  uncertain  of  all  our  data, 
being  in  many  cases  only  estimated  by  the  examiner.  Entire 
ignorance  as  to  their  age  is  very  frequent  among  the  blacks,  as  has 
been  heretofore  mentioned.  If  the  inference  thus  suggested  is 
entitled  to  credence,  and  the  distance  of  distinct  vision  is  affected 
by  the  general  condition  of  the  individual,  as  would  seem  probable, 
this  distance  must  be  to  some  extent  a  variable  quantity,  fluctuat- 
ing with  the  health. 

Our  next  series  of  tables  exhibits  the  distribution  of  each  class 
of  men  according  to  their  distance  of  vision  for  the  printed  text, 
which  has  served  as  our  test-object.  These  are  chiefly  intended  to 
show  the  proportionate  number  of  near-sighted  and  of  iar-sighted 
persons.  The  numbers  appear  in  no  instance  to  follow  any  regular 
law.  Comparing  Tables  IX.,  and  X.,  which  show  this  distribution 
for  sailors  and  students,  respectively,  the  fact,  already  mentioned, 
becomes  patent,  that  the  latter  furnish  a  greater  proportion  at  each 
extreme  of  range.  Thus,  there  were  11  students  out  of  281, 
while  out  of  an  almost  equal  number  of  sailors,  there  was  but  one, 
for  whom  the  distance  of  distinct  vision  was  less  than  ten  inches. 
On  the  other  hand  there  were  81  students,  and  only  8  sailors,  for 
whom  this  limit  was  as  high  as  60  inches. 

The  distribution  of  the  Indians  in  this  respect  appears  at  the 
first  glance  unsatisiiu;tory.  But  although  the  observations  are 
seen  by  this  searching  test  not  to  have  been  very  sharply  made, 
yet  an  assortment  by  intervals  of  two  inches  exhibits  a  very  good 
accordance  with  the  law  of  error,^  indicating  a  normal  distance  not 
fiu:  firom  54,  and  an  average  distance  of  about  52,  inches. 
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TABLE    Vm. 
JXttribHtim  of  Soliien  according  to  IHtUmee  <^  Vaim. 


«^ 

I.UIUlTh« 

""wr* 

Tow 

Sate  10 

7 

« 

IS 

10-19 

12S 

69 

194 

M-1* 

m 

44 

166 

2B-M 

128 

H 

as6 

» 

HI 

a 

188 

11 

88 

ft 

47 

n 

109 

36 

1S» 

SI 

SI 

9 

41 

M 

n 

» 

tor 

W 

117 

81 

148 

8S 

91 

30 

111 

ST 

164 

37 

IS! 

>8 

279 

81 

810 

S9 

116 

19 

184 

40 

»9 

80 

889 

41 

lU 

32 

168 

41 

m 

64 

846 

a 

149 

SS 

182 

44 

148 

46 

192 

4S 

144 

36 

170 

4« 

166 

43 

108 

47 

144 

88 

m 

46 

24) 

68 

198 

49 

IS7 

41 

178 

SO 

889 

m 

4» 

•1 

143 

s» 

171 

6S 

848 

48 

J»l 

6S 

161 

SS 

188 

H 

849 

64 

818 

SB 

IBO 

37 

ITT 

M 

»87 

40 

3TT 

VT 

160 

27 

187 

68 

SOS 

88 

189 

69 

86 

16 

III 

n 

816 

»• 

878 

61-86 

S68 

18 

444 

66-70 

884 

38 

857 

71-80 

164 

10 

O»r80 

fiS 

* 

56 

6  664 

1367 

7931  . 

589 


TABLE   IX. 
JHitriitaiion  <^  iSailon  aceordhif  to  IHaUme*  of  FMon. 


DtoteDM 

No.  of  Mm 

«— 

Mo.  of  Mm 

DIStOBM 

No.  or  Mm 

iBtkM 

laeha 

iMh» 

Undar  10 

1      • 

86 

6 

.      48 

6 

10  19 

24 

86 

6 

49 

6 

20-24 

26 

87 

6 

60 

8 

26 

88 

10 

61 

8 

26 

89 

4 

62 

6 

27 

40 

10 

68 

6 

28 

41 

9 

64 

6 

29 

42 

11 

66 

2 

io 

48 

6 

6« 

1 

81 

18 

44 

6 

67 

8 

82 

46 

6 

6ft 

1 

88 

46 

4 

69 

4 

84 

18 

47 

6 

69 

8 

TABLE    X. 
Di$tributian  of  SiudenU  aeoordvttg  to  Dutane*  of  Vinon. 


«^ 

No.  of  Mm 

DIStBllOO 

Now  of  Mm 

«^ 

N6.ofMM 

iMhM 

laehM 

i..k« 

Undar  10 

11 

86 

8 

48 

19 

10-19 

16 

86 

4 

49 

20-24 

7 

87 

6 

6a 

11 

26 

- 

88 

11 

61 

26 

1 

89 

6 

62 

27 

8 

40 

16 

68 

18 

1 

41 

7 

64 

10 

29 

6 

42 

16 

66 

80 

2 

48 

4 

6ft 

81 

1 

44 

16 

67 

n 

2 

46 

9 

6ft 

10 

88 

1 

46 

2 

89 

84 

7 

47 

10 

69 

81 

640 
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TABLE     XI. 


aeecrding 


nhtiiMn 

In  WMlTlftt 

Tlfor 

TMil 

laehM 

UndwlO 

2 

- 

2 

10-19 

14 

16 

20-24 

28 

29 

25-29 

49 

66 

80 

14 

18 

81 

14 

16 

82 

10 

10 

88 

8 

8 

84 

10 

12 

88 

18 

21 

86 

19 

21 

87 

18 

18 

88 

12 

16 

89 

14 

17 

40 

82 

86 

41 

22 

22 

42 

28 

27 

48 

'     8 

12 

44 

18 

26 

46 

80 

89 

46 

29 

87 

47 

27 

81 

48 

21 

24 

49 

27 

82 

60 

28 

84 

61 

26 

80 

62 

24 

29 

68 

16 

24 

64 

26 

28 

66 

18 

16 

66 

27 

80 

67 

17 

21 

68 

28 

28 

69 

14 

16 

60 

84 

16 

100 

61-66 

8 

9 

66-70 

8 

- 

8 

71-80 

4 

4 

Tisioir. 
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TABLE    Xn. 
JDittributum  of  MvlaUoet  aeearding  to  Diitanee  of  Virnn. 


10 
10-19 
80-84 
85-29 

80 

81 


84 
86 
86 

87 


89 
40 
41 
42 
48 
44 
46 
46 
47 
48 
49 
60 
61 
62 


64 

66 

66 

67 

58 

69 

60 

61-66 

66-70 

71-80 


20 
2 
2 

4 


NdiB 


8 
2 

2 
2 


TMtf 


1 

10 

10 


10 


I 

10 


"   ^ 
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TABLE    Xm. 
IH$trilmtioH  of  the  iniUmt  aeeording  to  DUtanet  tf  Vtri&tu 


Dtotuwe 

No.  Mm 

»— 

No-lfan 

M».lf«B 

MM. 

iMlMi 

iaclMi 

12  19 

4 

89 

1 

51 

— 

20  24 

7 

40 

8 

52 

la 

25-29 

4 

41 

- 

58 

9 

80 

1 

42 

6 

54 

76 

81 

- 

48 

8 

55 

1 

82 

I 

44 

14 

56 

41 

88 

- 

45 

1 

57 

\% 

84 

2 

46 

26 

58 

44 

8ft 

— 

47 

8 

59 

11 

8« 

— 

48 

88 

60 

19 

87 

- 

49 

49 

61  65 

18 

88 

50 

17 

66  76 

10 

Constructing,  from  data  already  given,  a  table  exhibiting  for  each 
of  the  six  classes  the  proportional  number  of  men  whose  cater 
limit  of  distinct  vision  for  our  test-object  falls  within  a  pven  range 
of  distance,  we  obtain  at  a  glance  a  knowledge  of  tlie  comparative 
number  of  the  near-sighted  or  far-sighted  in  each  class,  and  may 
thus  compare  the  classes  with  one  another. 

TABLE    XIV. 
Comparison  of  the  Vision  of  Different  Clasiti  of  Men. 


Gla« 


Soldiers  .  . 
Sftilors  .  . 
Stadcnts 
FnU  Blacks 
Mulattoes  . 
Indians  .    . 


Uodflr 
10  in. 


.002 
.004 
.089 
.002 
.004 
.000 


10  to  20  In. 


.025 
.089 
.057 
.018 
.020 
.009 


20  to  40  In. 


.227 
.488 
.214 
.260 
.269 
.086 


40  to  00  in. 


.582 
.894 
.580 
.588 
.541 
.849 


aOloTOiii.  OvwTOla. 


.186 
.080 
.110 
.128 
.142 
.097 


.028 
.000 
.000 
.004 
.024 
.009 
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8.  Color-blindness. 

Few  observant  persons,  in  our  own  commanitj  at  least,  can  have 
failed  to  be  frequently  impressed  by  the  comparatively  large  num- 
ber of  persons,  who  are  more  or  less  unable  to  distinguish  between 
colors  the  most  strikingly  contrasted.  The  ordinary  intercourse 
of  daily  life  does  not  usually  attract  attention  to  this  peculiarity ; 
but  when  any  accident  has  brought  it  to  notice,  we  are  surprised 
at  discovering  its  existence  in  some  familiar  acquaintance  in  whom 
it  had  never  occurred  to  us  to  suspect  it.  Persons  who  cannot 
distinguish  ripe  cherries  upon  the  tree,  or  strawberries  on  the  vine, 
by  their  color,  are  far  more  numerous  than  would  be  suspected  by 
those  who  have  given  no  attention  to  the  subject ;  and  unless  some 
grotesque  incongruity  in  costume,  or  some  remarkably  inaccurate 
description  of  the  color  of  a  well-known  object,  compels  our  notice, 
we  remain  unaware  of  the  imperfection.  Serious  misunderstand- 
ings or  calamities  have  been  reported  in  the  army,  resulting  from 
mistakes  in  the  color  of  green  and  red  lights  by  officers  of  the  sig- 
nal corps,  themselves  not  fully  aware  of  their  failing  in  this  re- 
spect; and  cases  have  occurred  where  ludicrous,  and  even  disastrous, 
results  have  followed  the  use  of  a  badge  of  precisely  the  wrong 
color. 

The  number  of  persons  thus  aiFected  has  been  estimated  by  some 
as  being  not  less  than  one  in  every  twenty ;  and  the  range  of  esti- 
mates by  different  authorities  is  extremely  wide.  With  a  view  to 
more  accurate  determination  both  of  the  ratio,  and  of  the  most  usual 
form  of  the  phenomenon,  as  well  as  the  possible  detection  of  some 
clew  to  its  explanation,  our  examiners  were  instnicted  to  test  the 
sight  of  each  individual  measured,  and,  when  any  abnormality  was 
perceived,  to  record  its  nature  so  far  as  they  could  determine  it. 

We  have  thus  obtained  the  numbers  given  in  Table  XV.,  fix)m 
which  it  would  appear  that  about  one  in  each  fifty  white  men  ex- 
amined was  thus  affected.  This  is  not  improbably  a  near  approxi- 
mation to  the  proportionate  number  of  those  who  are  unable  to 
distinguish  colors  correctly,  but  it  does  not  include  that  class,  —  a 
large  one,  so  far  as  our  own  experience  extends,  —  for  whom  this 
recognition  is  not  easy,  although  their  decision  is  in  general  cor- 
rect ;  in  other  words,  those  persons  in  whom  the  sense  of  color 
does  not  appear  to  be  well  developed.  Many  acquaintances  of  the 
writer,  am(»ng  them  more  than  one  medical  professor  of  high  emi- 
nence, have  assured  him,  that  although  they  could  recognize  the  dif- 
ference of  tint  between  bright  red  fruit  and  the  green  foliage 


644 


yisioN. 


surrounding  it,  yet  the  contrast  was  not  sufficiently  vivid  to  enable 
them  to  profit  by  it  to  any  considerable  extent  in  gathering  straw- 
berries, partridge-berries,  etc.  Such  cases  are  of  course  not  com- 
prised in  our  table ;  although  under  the  title  of  "  Color-blind,"  we 
have  included  all  those,  whose  power  of  discriminating  between 
colors  was  in  any  degree  incomplete. 


TABLE    XV. 
Number  of  Cohr^hlmd  fauni  in  each  Clast  of  Men. 


ClMi 

OoUHwUiDd 

PvoportioB 

Soldiers .    .    . 

8  089 

178 

0.02S 

Sailors  .    .    . 

451 

2 

.004 

Students    .    . 

291 

1 

.008 

Full  Blacks    . 

1508 

17 

.011 

Mulattoes  .    . 

tttui 

ODO 

2 

.008 

Indians  .    .    . 

512 

6 

O.OIS 

Classifying  the  181  cases  found  among  white  men,  according  to 
their  nativities,  we  obtain  the  assortment  given  in  the  next  table, 
which  likewise  exhibits  the  proportionate  number  for  each  nativity. 

Assorting  these  cases  by  the  Color  of  the  Eyes,  we  find  their 
distribution  to  be  as  follows :  — 


Color 

No.  Cues 

Fropofftioii 

Blue  .... 

75 

0.42 

Gray .... 

85 

.19 

Hazel     .    .    . 

83 

.18 

Dark.    .    .    . 

82 

.18 

Black     .    .    . 

6 

0.08 

181 

1.00 

It  is  difficult  to  give  the  corresponding  numbers  for  the  men, 
whose  vision  was  thus  tested,  assorted  according  to  the  colors  of 
their  eyes,  since  many  obstacles  arise  in  the  details  of  the  numer- 
ation. But  from  a  general  investigation  of  this  point,  as  well  as 
£rom  a  comparison  of  these  numbers  with  the  tables  of  Chapter 
YI.,  it  would  seem  improbable  that  the  amount  of  color-blindness 
varies  essentially  with  the  di£ferent  hues  of  the  iris. 
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TABLE    XVI. 

Cohr4>lindneB%  among  White  Ifot, 
by  NaUvitie$. 


NatiTity 


New  England 

New  York,  New  Jersey,  and  Penn. 

Ohio  and  Indiana 

Michigan,  Wiioonf  in,  and  Illinois 

Coast  Slare  States 

Kentackj  and  Tennessee     .    .    . 
Free  Sutes  West  of  Miss.  RiTer  . 
Slare  States  West  of  Miss.  Birer 
British  America  excl.  Canada .    . 

Canada 

England 

Scotland 

Ireland 

France,  Belgium,  uid  Switserland 
Germany  ........ 

Scandinavia 

Spain,  etc     ...... 

Miscellaneous    .    I     ' 


No.SzsmiiMd 


1299 

8  687 

1829 

907 

295 

220 

10 

27 

56 

849 

289 

82 

690 

77 

418 

75 

18 

58 


8  881 


Oolor-Miiid 


12 
76 


8 

18 

2 


5 

7 


6 
2 


181 


0.009 
.028 
.021 
.009 
.044 
.009 


.014 
.029 

.082 

.014 
.027 


0.020 


Assorting  by  degrees  of  education,  as  a  crude  method  of  dis- 
criminating between  die'  several  classes  of  society  to  which  the 
men  belonged  by  bifth,  we  find,  for  the  white  men  — 

University  .    •  -  •    • 1 

High  School 7 

Good  Common  School 66 

Moderate  "*           ** 92 

Limited 2 

None Id 

whence  we  may  infer  that  although  the  tendency  to  color-bUndnesa 
is  certainly  to  some  extent  hereditaiy  or  constitutiona],  as  shown 
by  its  prevalence  in  particular  families,  the  argument  drawn  firom 
our  data,  so  &r  as  it  has  any  weight,  would  be  in  opposition  to 
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theories  which  should  connect  this  tendency  with  anj  edacational 
or  social  grade. 

And  although  the  proportional  numbers  for  the  different  nativ- 
ities vary  widely^  these  pvoportknw  are  cfedvoad  from  too  small  a 
number  of  cases  to  warrajU  Ukjt  Qa&  inferences  regarding  this 
point. 

The  description  of  the  irregularities  manifested  ih  distinguishing 
colors,  are  in  general  neither  complete  nor  adequate,  owing  proba- 
bly to  insufficiency  of  the  instructions  given.  Of  the  181  cases 
observed,  there  are  but  57  in  which  the  character  of  the  phenome- 
non is  indicated  with  any  precision,  and  even  in  these  the  descrip- 
tion is  generally  no|  discriminating.  Our  imtraetuxia  riumld  have 
been  so.  framed  as  to^call  for  »  special  statement  not  only  of  those 
primary  colors  which  could  not,  but  also  of  those  which  coold^  be 
aistinguished  from  each  othec,  an  omission  oC  which  we  only  be* 
game  conscious  too  late  for  comedy*  The  annexed  talmlmr  view 
Qxhibita  a  crude  assortment  of  the  peculiarities  as  recorded  by  die 
qtveral-  examiners,  fbr  these  57  cases  — 


Oolo«4X>iilbudad  No 

R^  and  Blue 4 

Red,  Blue,  and  Green 2 

Red  and  Green 26 

Bed  and  Yellow .4 

Yellow  and  Blue    .    .         ..*.«•  1 

Yellow,  Blue,  and  Green 1 

Yellow  and  Green 1 

Green  and  Blue »    •  9 

Red,  Blue,  and  Yellow 2 

Bed,  Green,  and  Yellow     .    •    ..    •    *.  2: 

Red,  Green,  and  Blue*   ...»•.•  1 

Blue  and  Purple .    .    .  1 

Pink  and  Yellow 1 

G^een  aqd  Brown •.    •  1 

ISellow  apd  .Brpwfi .,  1 

A  glance  suffices  to  show  the  incompleteness  of  the  description, 
and  the  consequent  inadequacy  of  the  classification ;  yet  it  is  clearly 
not  without  its.  value.  The  well-known  fact,  that  the  most  usual 
form  of  color-blindness  is  that  which  fails  to  distinguish  between 
green  and  red,  is  distinctly  manifest,  a»  is  also  the  &ct  that  tba 
confusion  of  colors  sometimes  embraces  the  other  half  of  the  ^mc-^ 
truni)  audi  sometimes  its  entire  lodkgt. 

Tbe  odgin  of  this  pheoomeiioa  has  been;  the  sutgectof  maeh 
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cfRions  investagation  since  dw  time  of  Dalton,  wlio  was  liiniielf 
unable  to  distingnisb  red  from  green,  and  attribnted  this  defect  dl 
vision  to  an  actual  coloration  of  the  vitreoue  humor  of  the  eye.  In 
conformity  with  his  direction,  an  examination  of  his  ejes  was  made 
after  his  deach  to  decide  the  question^  but  the  suspected  coloration 
was  not  fimnd.^ 

Although  it  is  perhaps  not  strictly  approporiate  to  offer  in  this 
place  other  inferences  than  those  deduced  from  the  data  here  pre- 
sented, it  may  not  be  improper  to  express  an  opinion  regarding  the 
cause  of  the  phenomenon,  since  it  has  been  long  entertained,  and 
has  seemed  to  be  supported  by  numerous  observations  which  we 
have  made  within  the  last  fifteen  ye|R^  ;  namely,  that  it  is  the  De- 
suit  of  a  want  of  seosibility  in  the  retina  to  rays  of  certain  refVan- 
gibility,  most  frequently  at  the  red  end  of  the  spectrum,  sometimes 
however  at  the  violet  end,  and  poasibly  sometimes  for  the  intei- 
mediate  rays  only. 

Reference  to  the  authorities  on  this  subject  shows  this  view  to  be 
by  no  means  a  new  one,  but  in  general  conformity  with  the  theory 
supported  by  the  great  names  of  Seebeck  and  Helmholtz.  It  would 
seem  to  be  corroborated  by  the  well  authenticated  oa^es  in  which 
the  phenomena  of  eolor-blindness  have  accompanied  cerebral  cmh 
gestion  and  disappe«red  with  it.^  It  does  not  necessarily  assume 
that  any  elements  of  the  retina  are  wanting  or  paralyzed  ;  but  it 
does  imply  something  analogoiit  to  incapacity  in  the  whole  retina 
adequately  to  respond  to  vibrations  of  certain  velocities ;  just  aa 
we  know  that  the  capacity  of  the  tympanum  for  vibrations  is  com- 
prised between  different  limits  in  different  persons,  so  that  some  da 
not  hear  very  high  notes,  some  do  not  hear  very  low  ones,  while 
others  still  can  only  hear  certain  notes  when  they  are  loudly 
sounded.  It  implies,  furthermore,  that  the  phenomenon  is  purely 
functional  and  not  due  to  any  defective  power  of  appreciation  ;  as 
also  that  a  division  of  the  color-blind  into  the  two  categories  of 
red-blind  and  green-blind  is  but  a  crude  and  imperfect  approxima- 
tion to  a  just  classification. 

If  this  view  be  correct,  green  is  not  seen  as  red  in  the  majority 
of  cases,  but  the  several  col()i*s,  yellow,  orange,  and  red,  are  seen 
either  with  a  great  diminution  of  their  hitensity,  or  as  different 
shades  of  green  ;  while  those  greens  in  which  the  impression  of  color 
is  not  derived  from  the  true  green  rays,  but  from  an  admixture  of 
blue  and  yellow,  as  is  the  case  with  foliage,  are  seen  of  a  strongly 

i  Lomdon  .Ifrtlicnl  Gtuette,  1S45,  p.  SIO. 

s  Hays,  Amer.  Mmr.  Med.  &ieJk;e,  1S40,  p.  S77. 
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bluish  shade.  The  insensibility  seems  to  extend  over  a  range  of 
refirangibilities  varying  greatly  in  different  individuals,  and  of 
course  modifies  all  composite  colors  by  eliminating  or  greatly  sub- 
duing those  hues  to  which  it  extends.  Our  view  is  presented  with 
diffidence,  but  seems  to  explain  some  observations  otherwise  ap- 
parently incompatible,  such  as  the  power  of  distinguishing  certain 
dyes  with  ease,  while  the  same  colors  appear  not  easily  dis- 
tinguishable in  some  other  fabrics  or  in  natural  objects.  Care- 
fully conducted  observations,  accompanied  by  spectroscopic  tests, 
could  hardly  fail  to  afford  a  decisive  verdict  as  to  the  correctness 
of  thb  explanation. 

It  has  been  seen  by  Table  XV*  that  the  proportionate  number 
of  color-blind  found  among  the  full  blacks,  or  among  the  Indians,  is 
not  more  than  one  half  as  great  as  among  the  white  men.  But  a 
more  remarkable  fact  is  furnished  by  the  proportion  found  among 
those  men  of  mixed  black  and  white  race,  whose  vision  was  tested 
in  this  respect.  Of  this  class,  only  two  men  were  foond  whose 
fiu^ulty  of  distinguishing  colors  is  not  recorded  as  perfect.  Both 
of  these  were  bom  in  the  Free  States,  as  were  108  others,  whose 
vision  was  complete ;  while  of  the  556  mulatto  natives  of  Slave 
States  in  whom  the  perception  of  color  were  tested,  not  one  is  re- 
corded as  deficient  in  this  respect.  It  will  be  seen,  on  reference  to 
Chapter  VIII.,^  that  several  examiners  were  engaged  in  measure- 
ments of  this  class  of  men ;  yet  only  future  observations  can  deter> 
mine  how  far  its  apparent  immunity  from  color-blindness  may  be 
the  result  of  insufficiency  in  the  number  or  thoronghnesa  of  the 
examinations. 

iPag^ttS. 


CHAPTER  XV. 

MI80ELLANEOU8  GHARACTEBISnOB. 

1.  Preliminary. 

Our  schedule  of  questions  included  manj  inquiries  upon  which 
it  has  been  found  impracticable  to  enter,  in  the  discussions  com- 
prised in  this  volume.  Some  of  these  possess  intrinsic  interest, 
others  are  chiefly  valuable  in  their  relations  to  other  information 
elicited  concerning  the  same  individuals.  Questions  of  lineage,  of 
conjugal  and  social  relations,  of  personal  appearance,  of  muscular 
development,  of  past  history,  may  be  investigated  to  a  considerable 
extent  from  the  materials  in  our  possession,  and  the  discussion  of 
the  topics  already  considered  might  be  advantageously  extended  by 
considering  them  severally  in  their  relations  to  the  physical  or  other 
characteristics  which  our  opportunities  preclude  us  from  presenting 
here  in  any  detail. 

There  are,  however,  one  or  two  of  these  minor  subjects  concern- 
ing which  it  may  be  well  to  present  some  of  the  statistics  collected, 
even  though  only  in  a  general  form,  and  without  entering  upon 
their  relations  to  other  traits,  features,  or  qualities  found  in  the 
same  individuals. 

In  this  chapter,  therefore,  we  ofier  some  tables  containing  gen- 
eral (acts  pertaining  to  the  condition  of  the  Teeth,  to  the  prevalence 
of  Baldness,  and  to  the  relative  Pilosity  of  the  black  and  the  white 
races,  and  to  these  have  added  a  general  view  of  the  degree  of 
Education  found  among  the  soldiers  examined  in  the  later  series, 
this  in  its  turn  entailing  some  general  inquiry  as  to  the  Parentage 
of  these  men.  These  topics,  although  certainly  incongruous,  seem 
scarcely  better  in  place  elsewhere  in  the  volume,  and  are  therefore 
here  combined  in  a  single  chapter  by  themselves. 

2.  Condition  of  Teeth. 

Two  questions  concerning  the  teeth  are  included  in  the  blank 
form  adopted ;  one  regarding  their  general  condition,  which  was 
answered  by  referring  it  to  one  of  the  five  grades,  —  good,  fiiir, 
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medium,  poor,  and  bad,  —  and  the  other  as  to  the  number  lost, 
which  was  answered  numerically.  The  results  of  these  inquiries 
are  here  presented  in  tabular  form,  and  scarcely  require  comment. 
The  actual  and  the  proportionate  numbers  are  given  in  separate 
tables,  and  all  the  statistics  pertain- to  white  soldiers  in  usual  vigor, 

TABLE    I. 


Cflanlfieation  btf  Number  qf  Teeth  Lo9t^ 

and  bjf  Age. 


yiV.  ■                = 

Namb«r  4if  VMtb  Lott 

-    ■  L— 

^ 
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1 

1 
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8 

1 

— 

IS 
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86 

22 

7      . 

4 

« 

19 
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69 

46 

21 

9 

4 

20 
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99 

59 

48 

12 

11 

21 
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70 

42 

16 

8 

22 

829 

124     ^ 
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70 

59 

19 

9 

28 
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64 

U 

17 

10 

24 
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81 
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86 

62 

20 

14 

26 

129 
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67 

40 

17 

18 

26 
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49 

68 

84 

84 

28 

IS 

27 

88 

89 

46 

48 

26 

19 

% 

28 

89 

52 

45 

89 

49 

16 

lO 

29 

Tl 
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28 
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28 

16 

le 

5 
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28 

46 

48 

21 
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ft 

81 

86 

21 

20 
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18 

12 

7 

82 
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82 
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29 

14     ' 

11 

88 

82 

24 

21 

18 

11 

12 

t 
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29     . 

16 

25 
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28 

6 
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85 

21 

16 

26 

IT 

84 

12 

a 
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18 
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7 
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6 
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16 

7 

14 

18 

22 

11 

8 

88 

16 

9 

14 

16 

14 

10 

ft 
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•9 

15 

11 

12 

15 

16 

7 
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85 
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19 

4     , 
82 

2 
22 

8 
20 

3 
16 

4 
17 

46-49 

17 

14 

14 

14 

12 

6 

T 

« 
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8 

2 

1  . 

4 

8 

7 

S 

— 

1 

1 

8  422 

1260 

1 

1 

1877 

892 

716 

884 

212 

89 
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of  the  later  series.  The  aggregate  numbers  of  the  several  tables 
differ  slightly  in  conseqiletace  of  die  answers  to  some  of  the  in- 
quiries being  occasionally  omitted  or  illegible*  In  a  few  cases 
answers  have  ht^h  Injected  for  manffest  eitor. 


TABLE    I.  —  (tSmfifiuifti.) 
Clamjieaiian  by  Number  of  Tedk  Lott^ 
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TABLE    n. 

Prapi^rtiondl  Dittributian  at  each  Ag€^ 
bjf  Number  of  Teeth  ZoeL 
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^ 
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80 

64 

63 

18 

4 

— 

18 

608 

169 

116 

66 

83 

10 

6 

8 

19 
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71 

83 

14 

6 

5 

20 
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79 

67 

16 

16 

1 

21 
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86 

61 

19 

10 

8 

22 
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91 

76 

26 

12 

3 

28 
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71 

28 

16 

3 

24 
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84 
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22 

8 
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27 
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28 
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98 

49 

29 
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11 
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40 
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10 
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~ 
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10 
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TABLE    II.  —  (^Cantinued.') 

Proportional  DiitrHutian  at  each  Age^ 
by  Number  of  Teeth  LoeL 
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TABLE    IV. 

Proportional  Dittribution  by  Number  of  Teeth  Loet^ 

and  hy  Nativity. 
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10 

616 

231 

164 

- 

- 

- 

— 

— 

421 

816 

68 

106 

106 

— 

— 

— 

400 

171 

148 

86 

114 

— 

67 

— 

408 

184 

168 

102 

82 

27 

18 

11 

877 

128 

169 

96 

116 

28 

S4 

8 

847 

126 

97 

167 

88 

66 

42 

66 

490 

148 

146 

80 

80 

24 

16 

4 

428 

148 

166 

91 

91 

26 

IS 

18 

410 

182 

178 

92 

68 

88 

25 

6 

677 

77 

77 

116 

- 

— 

- 

88 

888 

600 

- 

- 

• 

167 

- 

— 

727 

186 

^ 

46 

46 

46 

"" 

— 

896 

147 

169 

106 

88 

89 

24 

10 

The  end-results  of  our  Tables  I.-IV.  may  be  concisely  exhib- 
ited, by  showing  the  average  number  of  teeth  lost  by  the  soldiers 
of  each  nativity  without  regard  to  age,  and  by  those  at  each  age 
without  regard  to  their  nativity.  This  is  done  in  the  next  Table 
v.,  in  which  the  average  number  lost  is  given  for  each  group,  to 
two  decimal  places.  In  computing  these  mean  values  the  answer 
** several"  has  been  interpreted  as  meaning  on  the  average  6,  and 
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TABLE    IV.  — (Cimtmiied.) 

Proportional  Distribution  by  Number  of  Teeth  Loet, 

and  bjf  Nativity. 


MomUr  of  TMh  Lort 

TUtXMij 

8 
18 

9 

10 
8 

11-16 

16^ 

4 

Bcwal 
6 

AU 
1 

AU 

2 

New  England     .... 

8 

4 

16 

8 

7 

7 

4 

10 

1 

1 

Ohio  and  Indiana    .    .    . 

12 

\ 

7 

6 

- 

2 

- 

- 

Mich.,  Wise,  and  Illinois 

SI 

2 

10 

2 

- 

1 

- 

- 

Coast  SlaTO  States  .    .    . 

7 

— 

7 

8 

8 

14 

- 

8 

Kentucky  and  Tennessee 

6 

- 

6 

6 

6 

- 

— 

- 

Free  Sts.  West  Miss.  Birer 

- 

- 

- 

- 

- 

- 

- 

- 

Slave  Sts.  West  Miss.  Birer 

— 

- 

- 

.. 

- 

- 

- 

- 

- 

- 

29 

- 

- 

- 

- 

- 

Canada 

2 

2 

2 

2 

6 

2 

- 

— 

England 

16 

12 

12 

4 

- 

4 

4 

4 

Scotland 

14 

— 

- 

14 

- 

- 

- 

- 

Ireland 

7 

- 

2 

- 

- 

2 

- 

2 

France,  Belgium,  etc  .    . 

18 

- 

- 

- 

26 

— 

- 

- 

Germanj   .    •    .    . 

28 

8 

8 

10 

6 

8 

- 

6 

ScandinaviA   ...... 

- 

- 

- 

89 

- 

89 

- 

88 

Spain,  etc      ...... 

- 

- 

- 

- 

- 

- 

- 

Miscellaneous     .... 
Total 

~ 

2 

7 

5 

8 

— 

** 

1 

18 

6 

- 

*^  nearly  all "  has  been  used  as  20.  These  yery  arbitrary  attempts 
at  assigning  average  numerical  values  to  vague  words  are  of  course 
only  justifiable  by  the  imperative  necessity  of  the  case ;  and  it  is 
satis&ctory  to  add  the  statement  that  a  considerable  deviation  from 
these  numbers  would  be  scarcely  perceptible  in  its  influence  upon 
our  results.  The  number  of  men  belonging  to  each  class  has  been 
given  in  Tables  I.  and  III. 


BSS 


TABLE    V. 

Average  Number  of   Teeth   Loet^ 
By  Age^  and  aho  hy  Ifaeivity. 


Aft 

NnmbtrLott 

Vndw  17 

0.79 

IT 

0.82 

18 

0.89 

19 

a98 

90 

1.21 

21 

L8» 

22 

1.5i 

28 

1.54 

24 

1.86 

25 

2.18 

26 

2.19- 

27 

2.85 

2B 

2.2» 

29 

2:50 

SD 

2L60 

Si 

%S6 

82 

8L35 

88 

2.77 

84 

8.56 

86 

8.47 

86 

8;26 

87 

8.79 

88 

4i02 

89 

3;11 

40 

:^15 

41  44 

4107 

46-49 

8.77 

60  A^OTBT 

7.98 

ToUl    .    . 

IJ»U 

l&llfMy 


NnmbarLMt 


New  England 

New  York,  New  Jersey,  A^FMk. 

Ohio  and  Indiana 

Mickigan,  Wisconin,  aad  Bliaoii 

Coast  Slave  States 

Keatacky  and  Tennessee  .  .  . 
Free  States  W.  of  Min.  Bhrsr  . 
Slave  States  W.  of  Mkk  Kiver  . 
British  Provinces  ezol.  Cmmttk  . 

Canada    

England 

Scotland 

Ireland 

France,  Bclginm,  and  Switaeitaid 

Germany 

Scandinavia 

Spain,  etc 

Miscellanoons 


1.88 

1.71 
2.07 
8.06 
1.48 
0.64 
1.19 
1.80 
1.82 
2.20 
2:88 
1.88 
2.01 

2:18 

9.81 
1^.88 
0.68 


Total 


1.822 
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Considering  next  the  condition  of  the  teeth,  without  reference 
to  the  number  actually  lost,  this  is  shown  by  the  four  tables  next 
following,  which  give  both  the  actual  and  the  proportional  num- 
bers,  assorted  by  age  and  by  nativUy. 


TABLB   VI. 

C^atnfiealion  hy  Condition  qf  Teeth, 
and  hjf  Age, 


Aft 

Good 

Fair 

Medium 

9o<Mr 

Bad 

Totel 

UndwlT 

161 

^ 

8 

^ 

163 

17 

227 

- 

17 

- 

248 

18 

910 

12 

8 

48 

- 

667 

19 

068 

- 

47 

4 

689 

20 

6M 

18 

4 

87 

2 

770 

21 

726 

21 

6 

81 

8 

886 

22 

968 

19 

4 

108 

9 

800 

28 

M6 

16 

9 

61 

8 

629 

24 

026 

18 

7 

86 

7 

688 

28 

862 

w 

2 

66 

4 

482 

26 

278 

2 

72 

4 

866 

27 

216 

6 

61 

10 

298 

28 

228 

10 

8 

68 

- 

809 

28 

166 

1 

66 

2 

288 

88 

168 

8 

62 

4 

882 

81 

108 

1 

87 

2 

160 

82 

128 

- 

66 

8 

206 

88 

104 

— 

26 

4 

188 

84 

102 

8 

44 

6 

166 

85 

96 

2 

68 

2 

161 

86 

80 

1 

28 

2 

118 

87 

68 

- 

87 

4 

106 

86 

70 

- 

86 

- 

107 

8» 

96 

- 

22 

- 

80 

46 

49 

2 

11 

6 

67 

41-44 

148 

2 

44 

18 

211 

46  49 

67 

■  — 

86 

4 

111 

60  fc  oTv 

26 

— 

•" 

20 

•" 

46 

Total 

7196 

187 

68 

1870 

96 

8907 

660 
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TABLE    Vn. 

Proportional  Distribution  by  Condition  of  Teethj 

and  by  Age. 


Af« 

Good 

filr 

Mtdhnt 

Poor 

- 

UiidvIT 

926 

26 

^ 

49 

^ 

17 

916 

16 

- 

68 

- 

18 

916 

18 

8 

64 

- 

19 

912 

8 

- 

74 

6 

20 

862 

17 

6 

118 

S 

21 

26 

6 

97 

4 

22 

881 

24 

6 

129 

11 

2S 

oOo 

16 

14 

97 

6 

24 

826 

20 

11 

188 

11 

26 

816 

19 

6 

161 

9 

26 

764 

22 

6 

197 

11 

27 

726 

17 

20 

206 

88 

28 

788 

82 

10 

220 

- 

29 

708 

89 

4 

240 

9 

80 

724 

22 

18 

224 

17 

81 

720 

18 

7 

247 

18 

82 

626 

44 

- 

817 

14 

88 

764 

29 

- 

188 

89 

84 

664 

19 

18 

282 

88 

86 

691 

26 

12 

860 

18 

86 

708 

18 

9 

248 

17 

87 

600 

10 

- 

862 

88 

88 

664 

10 

- 

886 

. 

89 

687 

88 

- 

276 

— 

40 

687 

46 

80 

168 

7§ 

41-44 

701 

19 

10 

209 

81 

46-49 

604 

46 

- 

816 

88 

60  8(OT«r 

666 

^ 

^ 

444 

— 

Total  . 

808 

20 

7 

164 

11 
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TABLE    Vm. 

CfUunfieatian  by  Condition  of  Teeth, 
tmd  hy  Nativity. 


VaUtI^ 


New  England  States  .  .  .  . 
N.  Y.y  N.  J.,  and  Penn.    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  and  HI.    . 

Coast  Slave  States 

Kentucky  and  Tennessee  .  .  . 
Free  States  W.  of  Miss.  Biyer  . 
Slave  States  W.  of  Miss.  River  . 
British  Provinces  exoL  Canada  . 

Canada  

England 

Scotland 

Ireland 

France,  Bdginm,  etc 

Qermany 

Scandinavia 

Spain,  etc 

Misoellaneons 

Total 


Good 


806 

2488 

1187 

700 

241 

189 

10 

1» 


401 
21» 


491 
67 

861 

21 

6 

23 


7288 


filr 


26 

90 

26 

6 

7 

8 


1 

8 
8 
I 
11 
1 
8 

1 
1 


191 


6 

10 
14 
8 
6 
8 
1 


8 


2 
1 
1 


64 


141 

474 


226 
44 
88 

2 

1 

6 

60 

41 

6 

67 

10 

44 

4 


1877 


B»4 


6 
64 

4 
1 
4 
1 


1 
6 

4 
1 
2 


984 

8121 

141S 

986 

802 

219 

18 

20 


467 
267 


661 
80 

404 

26 

6 

26 


8948 


662 
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TABLE    IX. 

Proportional  Distribution^ 
by  Condition  of  Teeth  and  by  Nativity, 


NatiTlty 


New  England  States  .... 
N.  Y.,  N.  J.,  and  Penn.    .    .    . 

Ohio  and  Indiana 

Michigan,  Wisconsin,  Illinois    . 

Coaj$t  Slave  States 

Kentucky  and  Tennessee  .  .  . 
Free  States  W.  of  Miss.  River  . 
Slave  States  W.  of  Miss.  River. 
Br.  Provinces  excluding  Canada 

Canada  

England 

Scotland 

Ireland 

France,  Belgium,  etc    .... 

Grermanj 

Scandinavia 

Spain,  Portugal,  etc 

Miscellaneous 

Total 


Good 

Fair 

819 

27 

796 

29 

805 

18 

749 

5 

798 

23 

770 

12 

769 

- 

950 

- 

777 

28 

859 

17 

821 

11 

899 

15 

875 

20 

837 

13 

868 

20 

808 

— 

833 

167 

920 

40 

808 

21 

Madlam 


5 
8 

10 
8 
20 
36 
77 


6 


Poor 


25 

8 

38 


6 


143 
162 
164 
242 
146 
178 
164 

60 
167 
107 
164 

72 
102 
126 
109 
164 

40 


164 


6 
21 

S 

1 

14 

4 


28 
11 
14 
14 

S 


11 


3.  Baldness. 

Question  25  asked  the  color,  amount,  and  texture  of  the  hair  * 
and,  for  those  who  were  bald,  the  B,cre  at  which  their  baldness  be- 
came distinct.  For  any  general  deductions  concerning  its  color 
the  overwhelming  mass  of  statistics  subsequently  gathered  from 
the  enlistment-rolls,  supersedes  any  deductions  which  micrht  be 
drawn  from  the  records  of  the  20  000  white  men  examined  by  our 
agents  in  the  field ;  and  the  chief  value  of  the  answers  to  this 
inquiry  recorded  on  our  examination-reports  consists  in  their  rela- 
tion to  answers  to  yet  other  inquiries. 

Thus  classifications  of  the  amount  of  hair  according  to  its  tex- 
ture, to  its  color,  and  to  the  answers  to  some  of  the  other  ques- 
tions, —  tabular  views  exhibiting  the  relations  of  texture  to  color 
those  between  the  tendency  to  baldness,  and  the  education  of  the 
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individual,  etc.,  —  would  in  all  probability  afford  results  of  interest 
and  value.  These  inquiries,  like  so  many  others,  must  be  left  for 
other  inquirers  whose  interest  may  lead  them  to  obtain  the  facts 
from  our  records.  Only  a  few  tabulations  are  here  attempted, 
showing  the  relative  amount  of  baldness,  which  is  of  course  small 
for  a  class  of  men  so  young  as  the  great  majority  of  those  exam- 
ined.    These  tabulations  we  will  present  as  concisely  as  possible. 

TABLE    X. 
Baldness  observed  among  Soldiers. 

Earlier  Seriei,  6y  Nativitjf. 


NatiTltj 


New  England 

New  York 

New  Jersey  and  Pennsylvania    . 
Ohio  and  other  Western  States . 

Slave  States 

Canada  

England  and  Scotland  .    .'  -  :    . 

Ireland 

Germany 

Misccllaneoos 

Total 


In  uaoal  Vigor 


No.  Ex- 
amlned 


6SS 

1506 

833 

293 

1650 

134 

145 

345 

179 

63 


5  736 


No. 
BakI 


5 
7 
8 
1 

18 
1 
2 
3 
1 
4 


45 


Propor- 
Ctoa 


.009 
.005 
.004 
.003 
.011 
.007 
.014 
.009 
.006 
.063 


.008 


Not  In  nraal  Vigor 


No#  Ex- 
amliMd 


855 

550 

863 

185 

874 

51 

71 

122 

77 

20 


2168 


No. 
Bald 


7 

4 
4 


24 


Propor- 
tion 


.020 
.007 
.011 

.011 


.066 


.011 


564 
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TABLE    XI. 
Baldness  observed  anumg  Soldiers, 

Later  SerieB,  £f  Natiwtg, 


Ntttrltj 


NewEnglaod 

N.  Y.,  N.  J.,  aDd  Penn.     .    .    . 

Ohio  and  Indiana 

Mich.,  Wise,  and  QlinoiB     .    . 

Coast  Slaye  Sutes 

Eentuckj  and  Tennessee  .    .    . 
States  West  of  Mississippi  Biver 

British  ^VoYinoes 

England 

Scotland 

Ireland 

France,  Belgium,  etc  .... 

Gennanj 

Other  conntries 


Total 


la  vsnal  Tltac 


No.  b- 
unined 


1000 

8177 

1443 

946 

81( 

223 

66 

510 

279 

70 

648 

84 

462 

59 


9  271 


No. 

Bald 


21 
31 

4 
2 
7 
2 

3 
6 
2 
7 

9 
1 


94 


Propor* 
tkm 


.021 
.010 
.003 
.002 
.022 
.009 

.006 
.018 
.029 
.011 

.019 
.017 


.010 


NoilB 


No. 


211 

588 

219 

71 

52 

44 

6 

48 

47 

11 

179 

16 

100 

14 


1606 


No. 
Bald 


4 
6 
2 

1 

% 


tiOB 


.019 
.009 
.009 

.019 
.046 


4 
1 


19 


.022 
.010 


.0„| 
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TABLE    Xn. 

JBaldnei$  obterved  amcmff  Sailan  and  StudmiU^ 

bjf  Natwity. 


Sailon 

Studmli 

No  Ex- 
•mloftd 

No. 
Bald 

don 

No.  Bz- 
amlnwl 

No. 
Bald 

Prapo^ 

aoB 

129 

5 

.039 

156 

8 

.019 

155 

8 

.019 

95 

1 

.011 

50 

.020 

• 

102 

.020 

886 
62 

.016 
.016 

^40 

0 

18 

.056 

210 

0 

~ 

« 

1061 

18 

.017 

291 

4 

.014 

Kftttrltj 


New  England 

New  York,  New  Jersey,  &  Penn. 
British  Am.  Prov.,  exd.  Canada 

England 

Ireland 

Gcrmanj 

Spain,  etc 

All  others  (not  asiorted)  .    .    . 

Total 


TABLE    Xin. 

BaldneMs  observed  among  Negroes^ 
hy  Nativity. 


Gtaa 

In  ninnl  Tlgor 

Not  In  tMDal  Vigor 

No.  Ez- 

ftmlncd 

No. 
Bald 

Propor- 
tion 

No.  Sz- 
•mlnftd 

No. 
Bald 

PropoC" 
tloa 

Foil  Blacks 

Natives  of  Free  States  .     .    . 

194 

1 

.005 

82 

1 

.081 

Natives  of  Slave  States .    .    . 

1598 

1 

.001 

196 

8 

.015 

Mulattoes 

Natives  of  Free  States  .    .    . 

127 

- 

- 

42 

1 

.024 

Natives  of  Slave  Sutes .    .    . 
Total 

592 

1 

.002 

102 

1 

.020 

2  511 

8 

.001 

872 

7 

.019 

Mr.  Russell  states  that  among  more  than  2100  negroes  specially 
observed  by  him  and  belonging  to  the  troops  of  the  25th  Army 
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Corps  on  the  Rio  Grande,  in  addition  to  those  regalarly  ezamined, 
he  saw  but  one  bald  head. 

The  assortment  by  ages  is  less  easy,  since  sundry  difficulties 
would  render  the  exact  determination  of  the  total  number  exam- 
ined at  each  age  a  matter  of  considerable  labor.  It  offers,  more- 
over, less  promise  of  valuable  results,  since  what  we  really  want 
is  not  the  relative  amount  of  baldness  corresponding  to  each  age 
for  the  men  examined,  but  that  corresponding  to  each  age  for 
the  time  of  its  occurrence.  A  tabulation  according  to  the  first 
named  principle  might  not  improbably  afford  the  best  means  of  at- 
taining the  results  corresponding  to  the  second  were  the  numbers 
dealt  with  sufficiently  large,  but  this  is  not  the  case.  Moreover,  a 
large  proportion  of  the  cases  observed  in  so  young  a  body  of  men 
are  probably  abnormal,  as  is  shown  not  only  by  the  irregular  se- 
quence of  the  numbers,  but  likewise  by  the  circumstance  that  the 
baldness  was  in  comparatively  few  cases  of  recent  occurrence. 

The  average  time  during  which  the  baldness  had  already  existed, 
according  to  the  statements  of  the  men,  was  as  follows  :  — 


ClMi 


Soldiers,  Earlier  Series  . 
Soldiers,  Later  Series    . 

Sailors 

Students 

Full  Blacks 

Mulattoes 

Indians! 


No.  of  Man 

Moan  Age 

ATcragaTte* 

64 

J- 
87.29 

7- 

9.70 

112 

87.62 

8.61 

18 

85.72 

7.71 

4 

24.25 

6.00 

4 

42.50 

16.60 

4 

89.00 

18.76 

0 

- 

— 

The  abnormal  cases  which  evidently  form  a  large  proportion  of 
the  total  number  recorded  were  certainly  in  many  instances  the 
result  of  existing  or  past  constitutional  disease,  and  should  as  such 
be  excluded  from  an  investigation  into  the  general  tendency,  among 
any  class  of  men.  One  negro  of  unmixed  race  bom  in  Connecti- 
cut, stated  that  he  shed  his  hair  annually. 

The  next  two  tables  give  a  classification  by  age  at  the  time  of 
examination  of  the  white  soldiers  and  of  the  negroes  who  are  re- 
corded as  bald,  a  vague  expression  at  the  best.  In  the  table  of 
soldiers  the  two  series  of  examinations  are  combined,  and  the 
men  not  in  usual  vigor  are  distinguished  from  the  others  and  ex- 

1  Not  a  single  case  of  baldnera  was  obserred  among  the  Indians  examined.  One  of  tbt 
Chippewas  examined  wan  raid  to  be  109  years  old,  and  a  white  missionary  whoae  judgcmeBt 
seemed  trustworthy  stated  that  he  had  no  doubt  that  such  was  the  ftict.  Dr.  Buckley  sent 
a  lock  of  his  hair,  which  was  mostly  jet  black,  with  a  very  slight  sprinkling  of  grmy.  His 
name  was  Konjockerty,  and  although  quite  active  he  was  classed  as  **  not  ia  vmxud  vigQr.'* 
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hibit  a  larger  proportion  of  baldness.  In  both  tables  the  number 
of  men  examined  at  each  age  is  deduced  by  careful  estimate  and 
not  by  actual  counting. 

TABLE  XIV. 

Baldness  observed  among  Soldiers^ 
by  Age  when  examined. 


Age 

In  oinal  Vigor 

Not  In  umal  Vigor 

No.  of  Mm 

1 

No.  Bdd  1  Proportion 

1 

No.ofM«n> 

No.  Bdd 

Uiid«r21 

4  839 

1 

^ 

1091 

^ 

^ 

21  23 

3902 

8 

.001 

980 

- 

- 

24-26 

2  401 

6 

.002 

604 

2 

.008 

27  29 

1448 

18 

.009 

864 

4 

.011 

80-32 

934 

17 

.018 

236 

2 

.008 

83-35 

689 

22 

.032 

.     173 

.028 

86-38 

604 

16       1     .032 

127 

.066 

89-41 

282 

IS 

.046 

71 

.066 

42-44 

268 

24 

.093 

66 

.077 

46  ft  orer 

260 

26 

.100 

62 

16 

.242 

TABLE    XV. 

Baldness  observed  among  N^roes^ 
hy  Age  when  examined. 


Ago 

VnU  BlMki 

MolftttOM 

No.of  M«n 

No.  Bald 

Proportion 

No.  of  Mm 

No.  Bdd 

Propofftkm 

Undtr  21 
21-26 
27-82 
83-38 
89-44 
46  ft  OTtr 

490 

AAA 

837 

124 

68 

42 

1 

1 
1 
8 

.001 

.008 
.017 
.071 

184 

886 

162 

63 

42 

27 

2 

1 
1 

.012 

.024 
.087 

1  The  total  nombers  at  each  age  *'  not  in  nsual  vigor  **  as  giyen  In  thii  colomn  have  been 
made  proportional  to  those  in  usual  vigor,  since  hy  accident  they  were  not  assorted  bj  ages, 
and  this  omission  was  only  detected  after  our  documents  had  been  packed  away  for  trans- 
portation to  New  York.  But  as  we  have  seen,  in  Chapter  VIII.,  that  the  mean  age  of  thoaa 
not  in  full  health  exceeded  that  of  those  in  usual  vigor,  we  may  infer  that  onr  distribotioa 
is  not  quite  correct,  and  that  the  proportions  in  the  last  colomn  for  the  advanced  ages  am 
somewhat  too  large. 
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An  attempt  to  arrange  the  numbers  according  to  the  alleged 
■gee  at  which  baldness  first  occurred,  gives  the  foUowing  reaok. 

TABLE    XVI» 
Agt  at  iffhuA  Baldne$$  appetarei^ 


^ 

Whites 

BlMks 

BarlierSeriee 

Later  Series 

Under  18 
18-20 
21-28 
24-26 
27-29 
30-32 
83-85 
36  38 
39  41 
42-46 
OT0r45 

11 
9 

17 
6 

7 
8 
8 

1 
1 
2 

8 
14 
15 
18 

8 
19 
17 

9 
11 

4 
11 

1 
3 
2 
1 

1 

4.  Pilosity  of  Negroes. 

The  question  as  to  the  relative  amount  of  pilosity,  or  general 
hairiness  of  body,  in  the  white  and  black  races  is  one  of  some  an- 
thropological and  ethnological  interest.  In  order  to  obtain  if  pos- 
sible some  general  information  on  this  subject,  Mr.  Russell,  when 
accompanying  the  25tli  Army  Corps  to  the  Texan  boundary,  was 
requested  to  avail  himself  of  any  opportunity  which  might  occur 
to  observe  the  colored  troops  when  unclothed,  and  to  record  the 
pilosity  upon  a  scale  in  which  a  skin  apparently  perfectly  smooth 
should  be  denoted  by  0,  and  an  amount  of  general  hairiness  equal 
to  the  maximum  which  he  had  ever  seen  or  should  see  in  a  white 
man,  should  be  called  10.  This  commission  Mr.  Russell  executed 
by  observing  the  men  while  bathing,  which  was  an  event  of  almost 
daily  occurrence  in  the  torrid  climate  near  the  mouth  of  the  Rio 
Grande.  He  thus  noted  the  relative  pilosity  of  2129  different 
colored  soldiery,  full  blacks  and  mulattoes  together ;  and  gives  the 
f(dlowing  as  the  result  of  his  subsequent  counting. 
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DcgTM  Of  PUodtj  No.  or  Mm 

0  9 

1  S6 
a  162 
8  290 
4  871 
6  612 

6  867 

7  264 

8  118 

9  21 
10  0 

The  excellent  distribution  of  these  numbers  is  manifest  at  a 
glance,  as  also  is  the  unavoidable  inference  that  there  is  but  little, 
tf  any,  difference  between  the  white  and  the  black  races  in  this 
respect. 

5.  Edaeation  and  Parentage. 

The  only  remaining  characteristic  of  our  men  which  we  have 
undertaken  to  investigate  is  the  amount  of  their  education.  This, 
as  win  be  seen  by  reference  to  the  schedule  of  questions,  was 
classified  in  five  grades,  —  of  which  the  lowest  was  represented  by 
a  ^*  limited  common  school  education,"  and  the  highest  by  a  ^^  pro- 
fessional "  training,  tliis  presupposing  the  ^^  collegiate  "  education 
which  represented  the  second  grade.  To  tliese  five  is  of  course 
to  be  added  a  sixth,  in  which  the  individual  was  unable  either  to 
read  or  write.  Our  reports  have  shown  that  this  division  was  in- 
adequate, inasmuch  as  many  of  the  examiners  found  it  necessary 
to  introduce  a  degree  inferior  to  what  would  be  called  a  limited 
common  school  education,  yet  not  so  low  as  altogether  to  preclude 
'the  individual  from  reading  and  writing,  consequently  we  have 
many  men  recorded  as  possessing  a  "  slight "  education,  while  the 
absence  of  this  grade  on  our  printed  blanks  has  rendered  the  num- 
ber referred  to  it  relatively  small.  From  the  best  estimate  we  are 
able  to  make  it  would  seem  that  the  number  properly  belonging  to 
this  grade  is  nearly  intermediate  between  those  in  the  grades  adja- 
cent, —  and  that  these  two  grades  have  generally  drawn  from  this 
one  in  our  records  nearly  in  the  proportion  of  their  respective 
numbers.  This  fact  must  be  kept  in  view  in  any  inferences  drawn 
from  our  tables. 

We  will  first  give,  both  for  the  soldiers  of  the  later  series  and 
for  the  sailors,  two  tables  exhibiting  respectively  the  actual  and 
the  proportional  numbers  of  the  men  examined,  assorted  by  nativ- 
ities and  by  grades  of  education. 
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TABLE    XVn. 

DistrSnUian  of  the  Soldiers  examined  in  Later  Series^ 
according  to  EdtLcation  and  Nativity. 


NUlTlty 


New  England  .    . 
N.  Y.,  N.  J.,  Penn. 
Ohio  and  Indiana 
Mich.,  Wise.,  and  111 
Coast  Slave  States 
Kentucky  and  Tcnn 
States  W.  Miss.  Uiv 
Brit.  Prov.  ex.  Can. 
Canada  . 
England . 
Scotland 
Ireland    . 
France,  etc. 
Germany 
Scandinavia 
Other  Countries 


Total 


NOM 

Slight 

limited 
Com. 
Rchod 

Good 
Com. 
School 

nifh 
School 

Collegl- 

80 

1 

403 

643 

86 

8 

132 

37 

1627 

1698 

169 

22 

63 

43 

867 

614 

46 

7 

24 

8 

656 

286 

23 

4 

58 

7 

139 

121 

9 

2 

53 

5 

128 

78 

1 

- 

1 

1 

15 

21 

8 

- 

— 

1 

10 

23 

4 

- 

92 

10 

237 

152 

18 

8 

16 

8 

148 

114 

4 

2 

1 

2 

39 

80 

7 

2 

106 

10 

379 

210 

12 

8 

2 

3 

22 

11 

2 

1 

15 

13 

226 

210 

24 

2 

1 

- 

16 

14 

- 

- 

12 

1 

48 

44 

6 

8 

606 

145 

4  950 

4  269 

409 

59 

aiooaJ 

S 
14 

7 

2 
1 


Total 


1 

4 


1  174 
8«99 

1687 

1001 

888 

ZtNl 

41 


84 


608 
287 

81 
720 

42 
4M 

81 
116 


10  472 
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TABLE    XVm. 


Relative  Distribution  of  Soldiere, 
by  Education  and  Nativity. 


Nattrity 

None 

Bllfht 

Umitod 
Common 

Good 

CommoQ 

School 

High 
Behool 

Colle- 

H      1    11    M 

New  Enf^land  .    .    . 

26 

1 

843 

648 

73 

7 

8 

N.  y.,  N.  J.,  Pcnn.   . 

86 

10 

440 

459 

46 

6 

4 

Ohio  and  Indiana 

89 

26 

524 

875 

28 

4 

4 

Mich.,  Wise.,  and  III. 

24 

8 

655 

286 

23 

4 

- 

Coast  Slave  Sutea    . 

171 

21 

411 

858 

27 

6 

6 

Kentucky  and  Tcnn. 

199 

19 

481 

293 

4 

— 

4 

States  W.  Miss.  Riv. 

24 

24 

866 

513 

78 

- 

- 

Brit.  ProT.  ex.  Can. 

- 

27 

263 

606 

106 

- 

- 

Canada  

181 

20 

466 

299 

26 

6 

2 

England .     .    . 

56 

10 

516 

897 

14 

7 

- 

Scotland      .    . 

12 

25 

482 

870 

86 

26 

- 

Ireland    .    .    . 

147 

14 

626 

292 

17 

4 

- 

France,  etc. . 

48 

71 

624 

262 

47 

24 

14 

Germany     . 

80 

26 

458 

426 

49 

4 

8 

Scandinaria 

82 

— 

617 

451 

- 

- 

— 

Other  Countries 

104 

9 

417 

883 

62 

26 

9 

Total.    . 

1 

i        • 

68 

14 

473 

408 

89 

6 

8 

672 
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TABLE    XIX. 

Distribution  of  the  SaHoti  esMfmned^^ 
hjf  Edujcation  and  Nativity, 


Good 

NatfrKy 

NOM 

Blight 

Com. 

Con. 

mik 

(Mtaffl- 

ProMM- 

Total 

6 

14 

Sehool 

Hchnol 

Sehool 

ate 

New  England  .    .    . 

114 

15 

«. 

^ 

148 

N.  Y.,  N.  J.,  Penn.   . 

6 

16 

182 

22 

- 

1 

^M 

176 

Ohio  and  Indiana 

— 

— 

2 

1 

- 

— 

8 

Mich.,  Wise.,  and  lU. 

1 

1 

8 

2 

— 

-> 

r 

Coast  Slave  States    . 

8 

8 

16 

• 

— 

1 

-> 

98 

Kentucky  and  Tenn. 

— 

— 

1 

- 

— 

- 

— 

1 

States  W.  Miss.  Riv. 

1 

— 

1 

— 

— 

— 

— 

2 

Brit  Prov.  ex.  Can. 

9 

6 

88 

8 

1 

— 

— 

62 

Canada  

8 

1 

16 

2 

- 

- 

— 

82 

England .    . 

17 

15 

80 

2 

— 

- 

- 

114 

Scotland      .    . 

4 

3 

28 

8 

— 

— 

- 

88 

Ireland    .    . 

71 

55 

255 

6 

— 

- 

- 

888 

France    .    . 

t 

1 

4 

1 

- 

— 

- 

8 

Qermany     . 

4 

5 

44 

10 

1 

1 

— 

88 

Scandinavia 

11 

9 

62 

1 

— 

- 

- 

88 

Other  Countries 

16 
158 

9 
188 

89 

2 

^ 

"" 

■■ 

m 

Total.    . 



• 

•        • 

825 

75 

2 

8 

— 

1186 

1  The  clothed  Sailors  and  the  Marines  are  incladed  in  this  table. 
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TABLE    XX. 

Bdative  DUtributian  of  SaUari^ 
by  Education  and  Nativity. 


<» 

limltwl 

Good 

NatiTtIr 

Non* 

Wght 

Oovunoa 

Htfi 

Colte- 

Pfote- 

« 

School 

Bcbool 

Behool 

liaU 

■tonal 

New  England  .    .    . 

84 

96 

770 

101 

_ 

. 

_ 

N.  Y.,  N.  J.^  PenQ.  • 

28 

91 

760 

126 

— 

6 

— 

Ohio  and  Indiana 

— 

— 

667 

883 

.. 

— 

— 

Mich.,  Wise.,  and  111. 

14S 

148 

428 

286 

— 

— 

— 

Coast  Blaye  States    . 

107 

107 

671 

179 

— 

86 

- 

Kentocky  and  Tenn. 

- 

- 

1000 

- 

- 

— 

— 

States  W.  Miss.  Rir. 

600 

— 

600 

.- 

— 

— 

■> 

Brit.  ProT.  ex.  Can. 

173 

116 

636 

68 

19 

— 

- 

Canada 

186 

46 

727 

91 

- 

- 

- 

England.    .    .    . 

149 

132 

702 

17 

- 

- 

— 

Scotland      .    .    . 

121 

91 

697 

91 

- 

- 

— 

Ireland    .    .    . 

186 

142 

667 

16 

- 

- 

- 

France    .... 

260 

126 

600 

126 

- 

— 

- 

Germany     .    .    . 

62 

77 

677 

164 

16 

16 

- 

Scandinavia     . 

133 

108 

747 

12 

- 

- 

- 

Other  Countries  . 

248 

186 

691 

80 

— 

— 

^ 

1 

Total  .     .     .    »    . 

128 

116 

690 

63 

2 

2 

— 

Of  the  10  472  soldiers  and  1196  saQors  including  in  the  forego- 
ing tables,  8156  soldiers  and  865  sailors,  8521  in  all,  were  Amer- 
icans (t.  e.  citizens  of  the  United  States)  by  birth.  For  235  of 
these,  of  whom  43  could  not  read  and  write,  we  are  not  in  posses- 
sion of  the  nativity  of  the  parents.  The  parentage  of  the  remain- 
der was  as  exhibited  by  the  next  table. 
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TABLE    XXI. 
Parentage  of  the  Native  American  Soldiers  and  SaUort  exam/bud. 


Motbflr*!  Nattiity 

Father's  NaUrlty 

Totels 

Natl?* 
Amer. 

BriHsh 
ProTinees 

Englbh 

Irish 

Gennaa 

OttMT 

Native  Amer. 
British  Prov.  . 
English .    .    . 
Irish  .... 
Gennan . 
Others    .    .    . 

Totals     .    . 

6  826 
61 
46 
56 
85 
86 

48 

72 

8 

4 
1 
2 

63 

1 

127 

16 

8 

8 

66 

5 

6 

898 

4 
7 

46 

8 

4 

161 

6 

64 
6    • 

6 
11 
10 
97 

7  108 
1S5 
191 
488 
214 
155 

7  049 

130 

218 

486 

219 

184 

8286 

If  now  we  assort  the  833  native  Americans  who  could  not  read 
and  write,  by  their  parentage  in  the  same  manner,  we  find  — 

TABLE    XXIL 

Parentage  of  Uneducated  Native  Americans. 


Mother's  NatiTity 

Father's  Nattrity 

Totals 

NatSre 
Amer. 

BritUih 
ProTlDcet 

SngUsh 

Irish 

Oerman 

Oth«n 

Native  Amer. 
British  Prov.  . 
English .    .    . 
Irish .... 
Gennan . 
Others   .    .    . 

Totals    .    . 

275 
8 

1 

1 
1 

10 

1 

4 

4 
2 

5 

1 

14 

8 

4 

1 

8 

287 
15 

■ 

17 

281 

11 

10 

20 

7 

4 

833 

A  comparison  of  the  figures  in  Table  XXI I.,  with  those  ob- 
tained by  reducing  the  numbers  of  Table  XXI.  to  the  same  scale, 
shows  a  close  similarity,  the  only  marked  excess  in  the  actual  num* 
her  of  the  uneducated  over  that  which  would  correspond  to  the 
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juroportional  number  of  the  same  class  examined,  being  for  men 
'.rhose  parents  were  natives  of  the  British  Provinces.  For  the 
.  'ce  of  comparison  we  append  the  proportionate  numbers  obtained 
trom  Table  XXI.  by  reducing  it  throughout  in  the  ratio  of  8286  to 
883. 


Fhther' 

■  NatiTl^ 

• 

HoUmv*!  NatfTltj 

Native 
Amor. 

BriUfh 
ProTineM 

EngUdi 

Iririi 

Gtniuui 

Othtfi 

Totals 

Native  Amer. 

274 

2 

2 

8 

2 

2 

286 

BritiBh  ProT.  . 

2 

8 

- 

— 

- 

— 

6 

English .    .    . 

2 

- 

6 

- 

- 

1 

8 

Irish  .... 

2 

- 

1 

16 

- 

1 

20 

German.    .    . 

1 

— 

- 

- 

7 

1 

9 

Others  .    .    . 

1 

^ 

1 

^ 

•" 

4 

6 

Totals     .    . 

282 

6 

9 

19 

9 

9 

888 

CHAPTER  XVI. 

MILITABY  SEBYICE. 

1.  StatUtics  collected. 

The  great  mass  of  the  statistics  which  have  been  collected  Ij 
the  Sanitary  Commission  belong  to  the  strictly  mQitaiy  cUim,  and 
are  more  or  less  directly  connected  with  questions  of  health  or  of 
mortality.  From  prompt  and  thorough  discussion  of  these  mate- 
rials, and  from  investigations  to  which  such  discussion  would  call 
attention,  the  Commission  anticipated  its  principal  means  of  useful- 
ness, in  discovering  the  hygienic  needs  of  our  soldiers  and  bringing 
them  to  the  attention  of  the  proper  authorities ;  as  also  in  fumish- 
ing  from  its  own  resources  such  remedies  as  might  demand  greater 
promptitude  than  could  always  be  attained  through  official  chan- 
nels in  times  of  special  emergency. 

For  this  purpose  an  elaborate  system  of  camp-inspections  was 
organized,  with  an  efficient  corps  of  inspectors  ;  and  blank  forms  ^ 
were  prepared  containing  a  very  large  number  of  questions,  de- 
signed for  the  twofold  purpose  of  obtaining  information  and  of  im- 
pressing indirectly  upon  commanding  officers  various  considerations 
of  importance  to  the  welfare  of  their  men.  An  account  of  these 
camp  inspections  and  of  their  effect  may  be  found  ^  in  Professor 
Still^'s  "  Histoiy  of  the  U.  S.  Sanitary  Commission."  About  1500 
reports  of  the  inspections,  made  between  the  months  of  July  1861 
and  April  1863,  and  each  containing  answers  to  a  number  of  ques- 
tions varying  from  60  to  180,  were  received  by  the  Conunission 
and  have  been  carefully  discussed  by  its  statistical  department 
The  results  of  more  than  1200  reports,  comprising  about  176  000 
answers,  are  elaborately  assorted  and  tabulated  with  a  vie^w  to  their 
consultation  with  the  least  possible  trouble,  and  the  documents  are 
preserved  with  our  other  archives.  They  contain  valuable  and  in- 
teresting information  regarding  the  sanitary  history  of  the  army* 
but  are  too  extensive  for  convenient  publication,  and  scarcely  capa- 

1  SanUary  Commiinon  DocumaiU^  Nos.  19, 19  a.  >  Pages  96-100;  454^H. 
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ble  of  presentation  in  a  condensed  form.  A  few  of  the  inferences, 
however,  will  be  given  in  the  next  section. 

The  Hospital  Directory/  so  long  maintained  by  the  Sanitary 
Commission,  will  also  be  found  described  ^  in  detail  in  Professor 
Stilld's  history.  In  connection  with  this  important  and  laborioos 
undertaking,  a  very  large  amount  of  material,  derived  from  the 
daily  morning  reports  of  the  military  hospitals  throughout  the 
country,  was  tabulated  under  the  superintendence  of  Mr.  Bowne ; 
and  results  of  high  value,  both  in  their  sanitary  relations  and  in 
their  scientific  bearings,  were  anticipated,  when,  at  the  beginning 
of  July  1864,  the  War  Department  issued  an  order  -  forbidding 
the  communication  of  any  farther  information  on  the  subject  to  the 
agents  of  the  Commission.  This  was  the  first  of  a  series  of  orders, 
necessarily  alluded  to  here  and  in  the  history  of  the  Commission, 
by  which,  as  is  well  known,  the  hostility  of  Mr.  Stanton  '  greatly 
abridged  its  means  of  usefulness,  and,  so  far  as  his  power  extended, 
curtailed  its  opportunities  alike  for  prosecuting  labors  in  the  field 
and  investigations  in  the  office.  Soon  afler  this  event,  the  author 
of  this  volume  assumed  the  duties  of  Actuary,  but  in  the  face  of 
these  discouragements  it  seemed  wisest  to  defer  all  attempts  at 
farther  discussion  of  the  materials  until  a  more  propitious  season. 
Subsequently,  when  in  June  1865  it  appeared  that  analogous  in- 
vestigations were  making  in  the  Surgeon-Generars  office,  under 
the  very  able  direction  of  Dr.  Woodward,  it  clearly  became  need- 
less for  the  Sanitary  Commission  to  undertake  any  farther  discus- 
sion of  the  subject.  The  material  now  in  our  archives,  contains 
classified  and  tabulated  summaries  and  comparisons  of  the  daily 
returns  of  the  general  hospitals  and  of  the  hospitals  for  contagious 
fevers,  from  nine  military  departments,  extending  over  periods  not 
exceeding  eighteen  months. 

The  most  extensive  of  all  the  undertakings  of  the  statistical  de- 
partment, and  that  for  which  the  greatest  amount  of  labor  and  ex- 
pense has  been  incurred,  is  the  collection  and  discussion  of  the 
regimental  monthly  returns.  These  were  transcribed  from  the 
rolls  in  the  Adjutant  General's  office,  first  by  Mr.  O'Connell  and 
subsequently  by  Mr.  Wilson,  with  assiduity  and  punctilious  care. 
Both  these  gentlemen  possessed  the  confidence  of  the  officers  in 
charge  of  the  rolls,  both  were  scrupulously  careful  to  occasion  no 
inconvenience,  and  both  were  subsequently  offered  permanent  po- 
sitions in  that  office.     But  in  October  1865,  —  after  nearly  three 

1  Eistory  of  the  U,  S,  Samitary  QfmmUmm,  pp.  306-810.  >  Ibid.  p.  457. 

*  Jbid.  pp.  136,  611. 
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years  of  labor,  during  which  about  32  000  reports  from  1550  regi- 
ments had  been  transcribed,  comprising  all  the  monthly  returns  up 
to  January  1865,  which  were  on  file  in  the  War  Department,  ex- 
cepting those  for  the  regular  army  and  for  the  colored  troops,  — 
farther  access  to  these  rolls  also  was  suddenly  forbidden  by  order  of 
the  Secretary,  and  all  efforts  to  procure  a  modification  of  the  order 
proved  unavailing.^  No  reason  was  assigned  for  this  act,  which 
deprived  us  of  our  last  source  of  information  from  the  archives  of 
the  War  Department,  nor  were  any  other  opportunities  subse- 
quently permitted  us. 

Before  Mr.  Stanton  left  office,  our  work  was  completed,  and  the 
requisite  means  for  farther  computation  was  no  longer  available. 
Meanwhile  one  additional  effort  had  been  made  by  the  Commission 
in  the  summer  of  1867,  to  procure  some  unpublished  information 
as  to  the  composition  of  our  armies  during  the  years  1863  and 
1864,  by  which  the  material  already  collected  could  be  properlj 
arranged,  as  will  be  stated  below.  But  this  effort  shared  the  iiite 
of  its  predecessors ;  and  for  the  want  of  historical  data,  which  a 
single  clerk  could  have  transcribed  in  a  few  days  without  incon- 
venience to  the  official  authorities,  our  vast  store  of  well  classified 
material  lies  useless. 

Meanwhile,  through  the  unfailing  courtesy  and  cordial  assistance 
of  the  Adjutant  Generals  of  the  several  States,  we  have  obtained 
copies  of  many  returns  for  dates  previous  to  1865,  which  had  not 
been  on  file  at  Washington ;  and  thus  our  statistics  for  the  Volun- 
teer Army  are  probably  as  complete  as  may  be,  up  to  the  close  of 
1864.  For  the  remaining  three  months  of  the  war,  we  have  but 
2000  returns  transcribed,  being  probably  three  fourths  of  the  whole 
number ;  yet  it  has  seemed  preferable  to  make  no  attempt  at  ex- 
tending our  inferences  to  these  three  months,  rather  than  to  give 
results  less  accurate  than  might  be  afforded  through  other  chan- 
nels. It  can  scarce! v  be  doubted  that  the  additional  records  will 
be  hereafter  furnished  from  the  War  Department  itself,  under 
other  guidance.  The  detailed  account  of  the  material  in  our  pos- 
session is  given  in  the  section  devoted  to  this  subject. 

The  only  other  military  question  which  we  have  statistically 
discussed  is  the  effect  of  forced  marches,  as  indicated  by  the  expe- 
rience of  the  regiments  which  thus  hastened  to  the  battle-field  of 
Gettysburg.  Just  previous  to  this  battle  long  and  rapid  marches 
were  made  by  large  bodies  of  our  soldiery,  and  special  inquiries 
were  instituted  by  Mr.  Olmsted,  in  order  to  determine  the  effect 

1  Hiitorif  of  the  U.  S.  Sanitary  Commitiumf  p.  465. 
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upon  the  condition  of  the  men.  There  are  144  reports  of  regi- 
mental inspection  according  to  the  blank  forms  then  prepared. 
Some  inferences  from  these  will  be  found  in  the  final  section  of 
this  chapter,  with  which  we  bring  our  volume  to  an  end. 

2.   Camp  Inspections. 

The  tabulated  and  assorted  results  of  camp-inspections  are  pre- 
served in  the  archives  of  the  Statistical  Bureau,  in  nine  large  folio 
volumes.  The  positions  of  the  camps  were  so  various,  the  qualifi- 
cations of  the  commanding  officers  so  different,  the  places  where 
the  regiments  were  raised,  the  character  of  their  outfit,  the  classes 
of  men  of  which  they  were  composed,  and  the  circumstances  at 
diffei*ent  times,  all  so  diverse,  that  but  little  instruction  can  be  de- 
duced from  any  comparison  of  averages.  We  will  however  give  a 
single  general  table,  showing  for  some  of  the  principal  subjects  of 
inquiry  the  proportionate  number  of  camps  belonging  to  the  sev- 
eral grades,  in  a  classification  according  to  relative  excellence, 
which  were  found  in  four  successive  periods  of  five  months  each. 
The  inspection-reports  contain  comparatively  few  numerical  data, 
since  most  of  the  descriptions  are  verbal,  and  the  answers  to  the 
numerous  questions  frequently  indefinite,  —  given  moreover  with 
many  qualifications.  Still  in  tabulating  them  many  have  been  ex- 
pressed by  a  numerical  scale,  and  the  average  values  of  the  answers 
to  many  questions  upon  kindred  topics  have  furnished  the  relative 
estimates  from  which  our  table  is  constructed.  Twelve  of  the 
most  important  subjects  are  selected  for  our  table ;  and  for  each  of 
these  it  exhibits  the  proportionate  number  of  camps,  in  each  thou- 
sand, which  belongs  to  each  one  of  nine  grades  ranging  from  **  ex- 
tremely good  "  to  '*  extremely  bad." 

The  four  periods  and  the  number  of  camps  reported  upon,  in 
each  period,  are  as  follows  :  — 

I.  From  August  to  December,  1861,  incluuve,        548  camps. 

II.  From  January  to  May,  1862,  inclusive,  428 

III.  From  June  to  October,  1862,  inclusive,  56 

IV.  From  November,  1862,  to  March,  1863,  inclusive,  127 
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TABLE     I. 

ItuuUs  of  Camp  Iwpectums^ 
Proportionate  Number%. 


Gnd* 

Gamp  Bite 

Tanti 

I. 

n. 

m. 

IV. 

I. 

n. 

25 

m. 

IV. 

Extremelj  Good     .    .    . 

_ 

^ 

^ 

^ 

Very  Good 

880 

815 

268 

254 

— 

- 

- 

- 

Good 

111 

90 

94 

81 

274 

176 

241 

166 

Moderatelj  Good    .    .    . 

78 

96 

67 

85 

— 

1 

- 

— 

Indifferent 

58 

89 

94 

87 

1 

- 

— 

— 

Moderately  Bad  .... 

101 

125 

129 

157 

1 

— 

— 

— 

Bad 

76 

76 

86 

69 

672 

678 

571 

628 

Very  Bad 

98 

77 

108 

86 

- 

- 

— 

— 

EztremeljBad  .... 

45 

55 

40 

26 

- 

- 

— 

- 

Not  stated 

10 

40 

125 

147 

28 

118 

161 

807 

Donbtfol 

48 

87 

44 

59 

24 

7 

27 

^^ 

Gnd* 

Hfflfllwy 

Glothing 

I. 

n. 

m. 

IV. 

I. 

n. 

m. 

IV. 

Extremelj  Good     .    .    . 

^ 

^ 

^ 

^ 

^ 

Very  Good 

268 

815 

369 

847 

899 

419 

426 

898 

Good 

488 

856 

815 

420 

295 

841 

810 

886 

Moderately  Good    .    .    . 

120 

188 

42 

92 

20 

8 

— 

- 

Indifierent 

- 

85 

101 

10 

5 

1 

- 

- 

Moderately  Bad .... 

28 

10 

54 

18 

8 

- 

— 

— 

Bad 

125 

68 

80 

26 

216 

207 

181 

117 

Very  Bad 

- 

- 

- 

- 

18 

1 

— 

1 

Extremely  Bad  .... 

— 

— 

— 

— 

8 

- 

- 

- 

Not  stated 

8 

26 

89 

92 

88 

28 

80 

149 

Doabtfal 

24 

2 

8 

8 

' 
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TABLE    L  — (CWmtieA) 

MemUs  of  Camp  Itupeetians^ 
Proportional  Numbers. 


Gnd* 

OkaoliiMM 

Wat« 

I. 

n. 

m. 

IV. 

I. 
180 

n. 

156 

m. 

155 

IV. 
110 

Extremelj  Good     .    .    . 

.. 

Very  Good 

530 

ft8ft 

581 

486 

66 

81 

77 

55 

Good 

70 

64 

28 

64 

668 

581 

500 

428 

Moderately  Good    .    .    . 

8 

8 

— 

49 

62 

86 

118 

Indifferent 

1 

5 

- 

— 

- 

- 

- 

- 

Moderately  Bad .... 

— 

- 

- 

- 

- 

- 

6 

8 

Bad 

219 

218 

107 

188 

16 

87 

18 

48 

Very  Bad 

110 

60 

161 

60 

10 

28 

24 

84 

Extremely  Bad  .... 

- 

— 

- 

- 

- 

- 

- 

- 

Not  stated 

46 

94 

92 

251 

10 

56 

107 

210 

Donbtfnl 

21 

27 

86 

1 

1 

4 

77 

6 

Gnd» 

Batimii  and  Gookary 

DlMipliiM 

I. 
9 

n. 

18 

m. 

18 

IV 
15 

I. 

n. 

m. 

IV. 

Extremely  Good     .    .    . 

» 

Very  Good 

716 

752 

670 

659 

821 

811 

299 

288 

Good 

7 

18 

5 

1 

429 

424 

406 

419 

Moderately  Good    .    .    . 

4 

6 

2 

5 

9 

- 

- 

- 

Indifferent 

8 

11 

5 

6 

- 

- 

- 

- 

Moderately  Bad .... 

61 

58 

62 

48 

- 

— 

— 

- 

Bad 

78 

51 

69 

62 

141 

180 

121 

168 

Very  Bad 

68 

56 

78 

64 

45 

48 

86 

26 

Extremely  Bad  .... 

- 

- 

- 

- 

- 

- 

- 

— 

Notsuted 

18 

25 

54 

184 

46 

79 

184 

152 

Doubtful 

1 

86 

15 

42 

6 

9 

8 

4 

2 
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TABLE    I.  —  CCantinued.^ 

ItestUts  of  Camp  Inspectiom^ 
Proportionate  Numbers. 


Oradt 


Extremelj  Good 
Very  Good  .  . 
Good  .... 
Moderately  Good 
Indiflferent  .  . 
Moderately  Bad . 

Bad 

Veiy  Bad  .  .  . 
Extremely  Bad  . 
Not  stated .  .  . 
Doubtful    .    .    . 


Reenfttioni 


I. 


105 
44 


8 


603 


840 


U. 


197 
113 


491 


199 


ni. 


219 

85 


486 


210 


IV. 


114 
82 


543 


811 


Med.  iDPp.  OB  KnMiffimiiit 


I. 


129 
400 


9 

266 
81 


98 
17 


II. 


119 
414 


4 

279 
72 


105 

7 


ni. 


818 

420 


107 
62 


62 

36 


IV. 


149 
429 


209 
16 


177 
20 


Omte 


Extremely  Good     .    .    . 

Very  Good 

Good 

Moderately  Good    .    .    . 

Indiflercnt 

Moderately  Bad  .... 

Bad 

Veiy  Bad 

Extremely  Bad  .... 

Not  stated 

Doubtful 


Medical  Offlcera 

noepUal 

I. 

n. 

ni. 

IV. 

I. 

U. 

III. 

. 

. 

^ 

wmm 

73 

89 

69 

644 

682 

571 

756 

576 

555 

417 

28 

12 

18 

16 

1 

21 

6 

— 

— 

— 

— 

8 

6 

98 

8 

— 

. 

-. 

. 

. 

60 

80 

83 

2 

- 

— 

95 

98 

190 

257 

185 

268 

86 

107 

74 

86 

— 

2 

— 

- 

6 

- 

- 

88 

117 

125 

142 

80 

91 

187 

"" 

^ 

18 

"• 

1 

9 

65 

IV. 


74 

505 
10 


79 

168 

66 

98 
10 


8.  Sickness^  Mortality^  Discharffes^  etc. 

The  extent  of  our  collection  and  tabulation  of  the  Monthly  Reg- 
imental Returns  has  been  stated,  as  also  the  reason  why  our  results 
are  confined  to  the  white  volunteer  service,  and  why  they  do  not 
comprise  the  last  three  months  of  the  war.     Many  discordances 
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Vfere  found  in  the  official  records,  and  these  have  been  investigated 
at  the  State*,  capitals  and  corrected. 

The  (lata  lor  the  nine  months  ending  with  February  1802,  were 
specially  discussed  by  Mr.  Elliott,  and  the  results  ])ublished  in 
pamphlet  form  as  No.  46  of  the  Conmiission's  documents.  In  this 
discussion  the  troops  from  the  Eastern  and  tliose  from  the  Western 
States  were  separately  considered,  which  was  both  justifiable  and 
desirable,  inasmuch  as  the  soldiers  from  each  of  these  sections  of 
the  country  were  employed  in  that  section  by  which  they  were 
furnished.  The  same  is  true  in  general  for  the  next  following  six 
months,  which  have  been  aggregated  and  computed  in  a  similar 
manner.  A  portion  of  these  results  was  also  published  by  Mr. 
Elliott  in  his  paper  "  On  the  Military  Statistics  of  the  United 
States  of  America."  For  subsequent  periods  of  the  war  the  dis- 
tinction between  Eastern  and  Western  soldiers  was  less  significant, 
since  soldiers  from  both  portions  of  the  country  served  in  each. 
To  deduce  the  best  results  from  our  materials,  they  should  be  clas- 
sified l»y  armies,  and  those  regiments  of  which  each  of  our  armie5i 
consisted  should  be  aggi'egated  month  by  month.  The  results 
would  then  form  a  most  valuable  contribution  to  the  military  his- 
tory of  the  war,  exhibiting  as  they  would,  at  a  glance,  the  mortal- 
ity from  different  sources,  the  sanitary  condition,  the  strength,  the 
loss,  the  desertions,  etc.,  in  each  army  during  each  successive 
month,  the  numbers  of  officers  and  men  present  and  absent  respec- 
tively, etc.,  etc.  In  short,  a  knowledge  of  the  regiments  which 
formed  each  several  army  is  the  key  for  unlocking  the  valuable 
inferences  contained  in  our  army  statistics  and  l}nng  ready  for  em- 
ployment ;  without  such  knowledge  they  are  comparatively  useless. 

It  seemed  therefore  to  the  Commission  that  a  final  and  earnest 
effort  was  desirable,  and  accordingly  at  the  beginning  of  June, 
1867,  one  more  strenuous  endeavor  was  made  to  obtain  from  Mr. 
Stanton  the  necessary  information  or  permission  for  transcribing  it 
by  clerks  selected  or  approved  by  him.  The  application  of  the 
Commission  was  advocated  by  prominent  statesmen  and  men  high 
in  office,  but  the  Secretary  could  not  be  induced  to  yield  his  con- 
sent and  the  effort  was  most  reluctantly  abandoned.  The  fruit  of 
years  of  toil  has  thus  been  rendered  for  a  season  unavailing,  and 
the  extensive  collection  of  materials  has  been  deposited  with  the 
archives  of  the  Commission,  ready  for  use  at  some  future  time.  At 
present  the  reports  have  been  so  aggregated  as  to  present  the  total 
returns  from  the  troops  of  each  arm  of  th6  service  from  each  State, 
a  form  in  which  the  voluminousness  of  tlie  results  forbids  their 
presentation  here. 
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It  may  not  be  too  much  to  hope  that  at  some  not  distant  day  the 
tabulated  results,  now  comparatively  valueless,  but  representing 
enormous  labor  and  needing  almost  insignificant  accessions  from 
official  data  to  kindle  them  into  living  useiidness,  may  be  rendered 
serviceable  to  the  historian  of  our  great  struggle  for  national  ex- 
istence, and  to  the  nation  itself  for  possible  future  contingency. 

Our  material  thus  comprises  for  all  the  several  regiments  of 
white  volunteers  for  which  the  returns  are  on  file,  up  to  the  begin- 
ning of  1865,  as  well  as  for  the  aggregate  of  all  the  cavalry,  the 
artillery,  and  the  infantry  from  each  State  separately,  the  monthly 
returns  according  to  the  schedule  seen  in  Tables  11.  and  III. 

In  order  that  the  results  of  this  huge  labor  may  not  be  entirely 
unrepresented  hi  this  volume,  of  which  they  were  designed  to  form 
the  most  prominent,  and  it  was  hoped,  the  most  valuable  part,  we 
will  present  in  tabular  form  some  of  the  aggregated  summaries.  In 
the  Tables  II.  and  III.  are  given  the  actual  numbers  recorded  for 
the  Eastern  and  Western  troops  respectively,  during  the  fifteen 
montlis  from  June  1861  to  August  1862,  inclusive  ;  the  materials 
from  the  first  nine  months  having  been  prepared  exclusively,  and 
the  remainder  in  great  part  under  the  direction  of  Mr.  Elliott. 
In  the  two  next  following  Tables,  IV.  and  V.,  the  proportionate 
numbers  in  each  10  000  are  similarly  given,  while  the  Tables  VI. 
and  VII.  show  some  of  the  most  important  facts  relative  to  the 
condition  of  the  total  armies  of  the  Union  for  each  month  of  the 
whole  period  over  which  our  statistics  extend. 

In  these  tables,  columns  or  lines  are  given  to  show  the  number 
of  regiments  reporting,  and  the  average  regimental  strength. 
There  were,  however,  some  bodies  of  soldiery,  not  organized  into 
regiments,  —  this  being  generally  the  case  in  the  artillery,  and 
among  some  of  the  troops  enlisted  for  comparatively  short  terms 
of  service.  The  number  of  such  cases  was  relatively  small,  and 
would  exert  but  little  influence  on  the  results,  yet  the  necessity  of 
some  general  rule  became  manifest.  In  Tables  II.  and  III.  inde- 
pendent organizations  have  been  enumerated  as  regiments  in  the 
columns  of  "  Regiments  reporting,"  which  would  more  correctly 
have  been  entitled  "  Organizations  reporting,"  while  in  computing 
the  column  of  "  Average  Regimental  Strength,"  for  Table  VII.  a 
single  battery  (assuming  the  normal  strength  to  be  about  one  hun- 
dred and  fifty  men)  has  been  counted  as  the  sixth  part  of  a  regi- 
ment. In  other  cases,  a  similar  rule  has  been  observed,  each  or- 
ganization being  regarded  as  so  many  tenths  of  a  regiment,  as 
there  were  hundreds  of  men  in  the  number  supposed  to  form  its 
usual  strength. 
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For  the  Tables  VI.  and  VII.,  which  exhibit  the  aggregrate 
monthly  statistics  on  file,  as  heretofore  stated  for  the  total  volun- 
teer army,  some  indication  of  the  probable  degree  of  reliance  to 
which  they  are  entitled  may  be  derived  from  a  comparison  of  the 
recorded  strength  for  each  month,  with  the  best  attainable  estimate 
of  the  real  strength  as  derived  from  the  first  table  in  this  volume.^ 
The  meagemess  of  the  report^  for  the  first  months  of  the  war 
forms  the  most  noticeable  characteristic,  but  it  can  surprise  no  one, 
who  considers  the  obstacles,  with  which  the  department  was  then 
contending,  and  the  fact  that  a  prompt  supply  of  able-bodied  men, 
In  large  numbers,  their  equipment,  maintenance,  and  transportation 
were  of  paramount  importance  ;  that  the  energies  of  all  the  offi- 
cers at  head-quarters  were  tasked  to  the  utmost  by  these  most  im- 
perative duties,  and  that  time  was  requisite  for  extending  to  an 
army  of  many  hundred  thousand  men,  commanded  mostly  by  offi- 
cers taken  from  civil  life,  the  systematic  details  of  official  relations, 
which  had  previously  been  adapted  to  the  nineteen  or  twenty  regi- 
ments of  which  the  U.  S.  regular  army  consisted  at  the  outbreak 
of  the  insurrection. 

Comparing  thus  the  total  aggregate  strength  from  the  regimen- 
tal reports,  month  by  month,  with  the  total  number  of  volunteers 
in  the  field  according  to  our  estimates,  we  find  the  difference  di- 
minishing, until  in  August  1862,  nearly  two  thirds  of  the  whole 
number  had  reported.  For  October,  the  proportion  whose  reports 
were  filed  had  increased  to  nearly  three  fourths,  for  November,  to 
nearly  four  fifths,  and  for  December,  to  nearly  five  sixths  of  the 
whole  number.  During  the  year  1863,  the  number  of  reports  on 
file  seems  to  iiave  comprised  between  five  sixths  and  seven  eighths 
of  all  the  volunteer  troops.  .  From  accurate  statistics  of  so  large  a 
proportion  of  our  men,  it  would  seem  that  very  trustworthy  in- 
ferences might  be  drawn  for  the  whole  volunteer  army  ;  and  this 
we  have  endeavored  to  do  in  a  subsequent  table. 

1  Pages  7,  8. 
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TABLE    II.  —  aContinued.^ 

Summary  of  the  Regimental  Reports  for  Eastern  Soldiers 

up  to  August  1862. 


I^ewmber 

1862 
January 

February 

March 

April 

Uay 

Jun« 

July 

August 

58 

42 

84 

148 

154 

125 

149 

150 

67 

2  056 

1440 

2  964 

5  058 

5  460 

4  579 

4  867 

5  087 

2  099 

50  447 

34  022 

69  760 

116  887 

125  186 

104  484 

107  682 

110  879 

47  987 

52  508 

85  462 

72  724 

121940 

130  646 

109  018 

112  449 

115  966 

60  086 

73  1 

59 

104 

187 

223 

184 

815 

433 

115 

37 

28 

42 

99 

122 

192 

800 

282 

88 

110 

82 

146 

286 

845 

876 

616 

715 

198 

8  215 

1755 

4  215 

4  402 

5  527 

4  610 

6  945 

9828 

2  885 

696 

731 

1804 

4  085 

4  977 

8  045 

10  887 

12  407 

4  727 

8  911 

2  486 

6  519 

8  487 

# 

10  504 

12  655 

17  882 

22  235 

7562 

1 

- 

— 

6 

4 

4 

10 

16 

7 

146 

161 

142 

685 

889 

151 

286 

212 

288 

6 

4 

6 

17 

4 

2 

2 

- 

8 

684 

206 

1804 

1741 

1024 

842 

800 

864 

299 

62 

19 

78 

92 

89 

88 

108 

204 

68 

— 

— 

1 

— 

8 

2 

5 

— 

2 

438 

187 

848 

816 

774 

908 

1016 

1491 

520 

239 

50 

266 

228 

417 

827 

1082 

946 

679 

15 

10 

67 

78 

47 

82 

67 

89 

81 

— 

— 

— 

— 

15 

65 

8 

9 

5 

4 

2 

85 

10 

569 

1827 

434 

291 

— 

8 

8 

103 

89 

18 

89 

206 

70 

71 

88 

142 

262 

286 

109 

210 

886 

878 

. 

1 

— 

2 

6 

28 

87 

7 

12 

14 

7 

7 

27 

120 

252 

755 

146 

110 

14 

8 

7 

29 

125 

275 

792 

158 

122 

1 

— 

5 

7 

11 

11 

18 

17 

16 

159 

90 

168 

857 

271 

280 

867 

684 

258 

160 

90 

178 

864 

282 

291 

885 

551 

269 
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TABLE    in.  — (^OoTainued.^ 

Summary  of  the  Regimental  Reports  for  Western  Soldiers 

up  to  August  1862. 


1862 
JanoATj 


52 

1756 
42  799 
44  555 

134 

70 

204 

5  788 
2  788. 

8  476 


882 
5 

57 

52 


190 

86 
48 


6 


122 


21 
21 

2 

406 
408 


Febmary 


58 

1899 
44  440 
46889 

99 

79 

178 

8  825 
8149 
6  974 


277 

72 

227 

40 


488 

218 
84 

2 

87 

2 

107 

12 
208 
220 

9 
229 
288 


Mareh 

141 

4  688 
110  418 
116  101 

218 
267 
485 

7  888 
12  841 
20  229 

16 

508 

14 

846 

146 

20 

808 

260 
46 

2 
88 
81 

286 

18 
186 
204 

22 
787 
759 


April 


147 

5  006 
116988 
121  948 

281 
828 
604 

8  687 
16  661 
26198 


805 

4 

494 

178 

11 
1180 

411 
88 

87 

695 

88 

876 

55 
855 
910 

22 

740 
762 


ftby 


147 

4  768 
109  481 
114  249 

294 
867 
661 

7  249 
18  866 
25  614 

8 

161 

27 

217 

185 

2 
1802 

589 
50 

8 
211 

18 

419 

27 
855 
882 

26 
809 
884 


JOD* 


149 

4  612 
104  419 
109  081 

288 
856 
688 

7  088 
if  676 
24  764 

6 

242 

9 

64 

197 

6 

1008 

718 

84 

18 

871 

81 

417 

12 
286 
248 

20 
678 
698 


July 


141 

4  856 
94  716 
99  072 

289 
264 
648 

7  640 
18  057 
20  697 

81 

112 
22 
40 

117 

1 
1879 


August 


104 

8  208 
65  461 
68  664 

228 
146 
868 

6182 

6  488 

12  616 

16 

486 

15 

164 

28 

88 
1066 


789 

1412 

98 

807 

2 

9 

89 

162 

88 

62 

881 

897 

6 

11 

95 

170 

100 

181 

16 

6 

718 

489 

784 

496 

586 
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TABLE    II. 

Summary  of  the  Regimental  Reports  for  Ikutem  Scldiem 

up  to  August  1862. 


Numlicr  of  Regiments  reporting 

Strength  at  close  of  (  ^®"^  ' 

month      .    .       l^l^'':    ' 

( Total     . 


'  Officers  present 

Officers  aUsent 

Total  officers 


1861 
Jan« 


Sick  at  close  of 
month  .    . 


Men  present 
Men  absent 
Total  men 


Gain  of  officers  other  than  by  ) 
promotion  or  transfer    .     .  ) 

Men  enlisted  in  regiment     .    .    . 

reenlisted 

recruits  from  depots    .    .    . 

Officers  resigned  or  disbanded .    . 

Men  discharged  by  exp.  of  service 
Men  discharged  for  disability  .    . 


Men  deserted 

Men  returned  fVom  desertion  .     . 

Officers  missing  in  action  .  .  . 
Men  missing  in  action  .... 
Men  returned  fr.  missing  in  action 

Men  disch.  for  causes  not  named 


Died  in  action  . 


/  Officers  .    . 

.  <  Men  .    .    . 

( Total     .    . 


/  Officers  .    . 
Died  of  disease  .    .  <  Men  .    .    . 

C  Total      .    . 


167 
8187 
8  334 

8 
0 
8 

188 

15 

148 


Jnly 


18 


44 


88 

88 


8 


2 
2 


8 

800 
6  085 
6  835 

15 

9 

24 

818 

89 
402 


60 

2 

876 

6 


121 


268 


6 

85 


77 


12 
12 


4 
4 


Avgott 

Sept. 

Oetobar 

21 

54 

68 

702 

1876 

2367 

16  277 

44  226 

66111 

16  979 

46101 

68  478 

24 

86 

97 

10 

81 

46 

84 

116 

143 

905 

2  686 

3  361 

201 

568 

776 

1106 

3  264 

4137 

- 

2 

3 

502 

691 

766 

15 

11 

22 

50 

784 

869 

27 

63 

46 

2 

80 

28 

288 

284 

449 

225 

276 

363 

10 

67 

26 

— 

— 

17 

10 

61 

367 

— 

6 

8 

18 

126 

104 

1 

2 

1 

8 

12 

37 

4 

14 

38 

1 

— 

6 

28 

79 

111 

29 

79 

117 

Nov. 

73 

2  629 
61388 
63912 

104 

66 

160 

4  516 
728 

5  244 

8 

629 
2' 

604 

79 


268 

210  < 
16 

3 

12 

5 

106 

1 

11 
12 

6 
169 
176 
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TABLE    II.  —  aContinued.^ 

Summary  of  the  Begimental  Reports  for  Uastem  Soldiers 

up  to  August  1862. 


Decfmber 

1862 
January 

February 

Mnrch 

April 

Uay 

June 

July 

Anguvt 

58 

42 

84 

143 

154 

125 

149 

150 

67 

2  056 

1440 

2  964 

5  058 

5  460 

4  579 

4  867 

5  087 

2  099 

50  447 

34  022 

69  760 

116  887 

125  186 

104  484 

107  582 

110  879 

47  987 

52  508 

85  462 

72  724 

121940 

130  646 

109  013 

112  449 

115  966 

50  086 

73, 

59 

104 

187 

223 

184 

815 

433 

115 

87 

28 

42 

99 

122 

192 

800 

282 

88 

110 

82 

146 

236 

345 

876 

615 

715 

198 

8  215 

1755 

4  215 

4  402 

5  527 

4  610 

6  945 

9  828 

2  885 

696 

731 

1304 

4  085 

4  977 

8  045 

10  887 

12  407 

4  727 

8  911 

2486 

5  519 

8  487 

• 

10  504 

12  655 

17  882 

22  235 

7  562 

1 

- 

- 

5 

4 

4 

10 

16 

7 

146 

161 

142 

685 

889 

151 

286 

212 

288 

6 

4 

6 

17 

4 

2 

2 

- 

8 

684 

206 

1804 

1741 

1024 

842 

800 

854 

299 

62 

19 

78 

92 

89 

88 

108 

204 

68 

— 

— 

1 

- 

3 

2 

5 

- 

2 

433 

187 

848 

816 

774 

908 

1016 

1491 

520 

239 

50 

265 

228 

417 

327 

1082 

946 

679 

15 

10 

67 

78 

47 

82 

67 

89 

81 

- 

- 

- 

— 

15 

55 

8 

9 

5 

4 

2 

35 

10 

569 

1827 

434 

291 

- 

8 

8 

103 

39 

18 

89 

206 

70 

71 

88 

142 

262 

286 

109 

210 

835 

878 

— 

1 

— 

2 

5 

28 

87 

7 

12 

14 

7 

7 

27 

120 

252 

755 

146 

110 

14 

8 

7 

29 

125 

276 

792 

158 

122 

1 

— 

5 

7 

11 

11 

18 

17 

16 

159 

99 

168 

257 

271 

280 

867 

584 

258 

160 

90 

178 

264 

282 

291 

885 

551 

269 

688 


MILITABT  SEBTICE. 


TABLE    in. 

legimental  ReporU  fo 
up  to  AugiLst  1862. 


k 

IMl 
July 

Angatt 

%$p%. 

Ootobar 

Hot. 

Dee. 

Number  of  Regiments  reporting 

8 

6 

16 

20 

89 

43 

Strength  at  close  of  (  ^^cc"  •    • 
month    .    .    .  )  ^®^  •    •    • 

102 
2  924 

219 
6  788 

604 
12  897 

664 
16  488 

1021 
24  616 

1607 
88  689 

( Total     .    . 

8  026 

6962 

18  401 

17102 

26  637 

40146 

[  Officers  present 

1 

10 

88 

81 

49 

106 

Officers  absent  . 

— 

2 

9 

11 

24 

88 

Sick  at  close  of 

Total  officers     . 

1 

12 

47 

42 

78 

143 

month . 

Men  present  .    . 

177 

419 

1888 

1492 

2  961 

4777 

Men  absent  .    . 

68 

119 

810 

488 

969 

1894 

^  Total  men    . 

286 

688 

1648 

1980 

8  910 

6171 

Gain  of  officers  other  than  bj ) 
promotion  or  transfer    .    .   ) 

- 

1 

- 

— 

- 

3 

Men  enlisted  in  regiment    .    .    . 

49 

66 

186 

86 

846 

466 

reenlisted 

2 

2 

6 

- 

2 

4 

recmits  from  depots     .    .    . 

- 

— 

42 

126 

127 

62 

Officers  resigned  or  disbanded .    . 

2 

8 

6 

12 

10 

31 

Men  discharged  bj  exp.  of  sendee 

- 

— 

- 

- 

— 

- 

Men  discharged  for  disability  .    • 

8 

48 

97 

160 

118 

831 

Men  deserted 

1 

18 

89 

tA 

67 

128 

Men  returned  from  desertion  .    . 

— 

^ 

2 

2 

6 

12 

Officers  missing  in  action    .    .    . 

— 

— 

— 

— 

- 

— 

Men  missing  in  action    .... 

18 

1 

17 

6 

4 

17 

Men  returned  fr.  missing  in  action 

2 

^ 

^ 

— 

— 

Men  disch.  for  causes  not  named 

6 

18 

18 

22 

17 

89 

/  Officers  .    . 

— 

- 

- 

" 

1 

2 

Died  in  action  .    .  <  Men  .    .    . 

6 

2 

4 

9 

4 

17 

'  Total     .    . 

6 

2 

4 

9 

6 

19 

t  Officers  .    . 

— 

- 

2 

8 

2 

8 

Died  of  disease  .    .  <  Men  .    .    . 

— 

6 

86 

61 

127 

848 

(Total     .    . 

6 

87 

64 

129 

861 
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TABLE    m.  — (Onefniittl.) 

^  the  Begvmenial  Reportt  far  Wes 
up  to  Augu%t  1862. 


1802 

Vtbraaiy 

IfftMh 

April 

Bf.j 

Jiuit  ^ 

Jal7 

Aoffiut 

52 

68 

141 

147 

147 

149 

141 

104 

1756 

1899 

4688 

5005 

4768 

4612 

4  866 

8  208 

42  799 

44  440 

110  418 

116988 

109  481 

104  419 

94  716 

66  451 

44  556 

46  889 

116 101 

121  948 

114  249 

109  081 

99072 

68  664 

184 

99 

218 

281 

294 

282 

289 

228 

70 

79 

267 

828 

867 

866 

264 

146 

204 

178 

485 

604 

661 

688 

648 

868 

5  788 

8  826 

7888 

8  587 

7  249 

7088 

7640 

6182 

2  788. 

8149 

12  841 

16  661 

18  866 

1*676 

18  067 

6488 

8  476 

6  974 

20229 

26  198 

26  614 

24  764 

20  697 

12  616 

2 

1 

16 

7 

8 

6 

81 

15 

882 

277 

608 

806 

161 

242 

112 

486 

6 

72 

14 

4 

27 

9 

22 

16 

67 

227 

846 

494 

217 

64 

40 

164 

62 

40 

146 

178 

186 

197 

117 

28 

— 

— 

20 

11 

2 

6 

1 

88 

190 

488 

808 

1180 

1802 

1008 

1879 

1066 

86 

218 

260 

411 

689 

718 

789 

1412 

48 

84 

46 

88 

60 

84 

98 

807 

- 

2 

2 

87 

8 

18 

2 

9 

6 

87 

88 

696 

211 

871 

89 

162 

— 

2 

81 

88 

18 

81 

88 

62 

122 

107 

286 

876 

419 

417 

881 

897 

— 

12 

18 

56 

27 

12 

5 

11 

21 

208 

186 

866 

866 

286 

96 

170 

21 

220 

204 

910 

882 

248 

100 

181 

2 

9 

22 

22 

26 

20 

16 

6 

406 

229 

787 

740 

809 

678 

718 

489 

408 

288 

769 

762 

884 

698 

784 

495 

600 
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TABLE    IV. 

Monthly  Condition  of  the  Eastern  Forces^  up  to  August  1862. 

Rales  for  each  10  000  Mm.^ 


1861 
JuDe 

89 
797 
886 

July 

Aug. 

88 
776 

808 

Sept. 

Oct. 

85 
826 
860 

t 
Not. 

35 
841 
876 

Average  Regimental  Strength  j 

Officers  . 
Men   .    . 
Total.    . 

38 
754 
792 

86 

819 

854 

Sick  at  close  of  month  .    .   J  ^®ce"  • 

( Men  .    . 

Gain  of  officers  other  than  by  promo- ) 
tion  or  transfer t 

191 
464 

800 
666 

484 
679 

619 
736 

11 

604 
787 

13 

633 

854 

32 

Men  enlisted  in  regiment   .  . 
recnlisted 

•  .    .    • 

•  •    •    * 

41 
138 

99 

8 

623 

308 

9 

81 

156 

2 

177 

137 

4 

153 

86 
82 

recruits  from  depots 

•    •    •    • 

Officers  resigned  or  disbanded 

•    •    •    . 

— 

200 

385 

288 

194 

812 

Men  discharged  by  expiration 
Men  discharged  for  disability 

of  service 

•        •         •         • 

119 

200 

1 
177 

18 
64 

5 

80 

43 

Men  deserted 

199 

444 

138 
6 

62 
13 

63 

4 

34 
3 

Men  returned  from  desertion 

•         •        • 

Officers  minsing  in  action 
Men  missing  in  action      .    . 
Men  returned  from  missing  in 

- 

200 
141 

6 

14 

1 

72 
65 

1 

12 
2 

1 

•                           • 

I  action    , 

Men  discharged  for  caiuses  not  named    . 

9 

128 

11 

28 

19 

17 

Died  in  action  .....< 

Officers  . 
Men   .    . 
Total.    . 

6 
6 

20 
19 

14 
2 
2 

11 
8 
8 

4 
7 
6 

4 

2 
2 

Died  of  disease     .    .    •    .    < 

Officers  . 
Men   .    . 
Total.    . 

— 

7 
6 

14 
17 
17 

18 
17 

26 
20 
20 

24 

28 
27 

1  The  average  Regimental  Strength  is  here  given  in  actual  numbers.    The  other  indica- 
tions of  tlie  table  are  in  proportionate  numbers. 


MILITABT  SBRTIGB. 


591 


TABLE    IV.  — (Cimemii«l.) 

Monthly  Condition  of  the  Hoitem  Forces^  up  to  Augu»t^  1862. 

Rate9  for  each  10  000  Mm. 


35 

870 
906 

636 
776 


29 

1 

136 

802 


86 

47 
3 


14 


3 
3 

6 
32 
30 


1862 
January 


34 

810 
844 

669 
731 


47 

1 

61 

132 


66 

16 
3 


1 
1 

10 

7 
2 
2 


26 
26 


February 

Maroh 

86 

36 

831 

818 

866 

863 

493 

467 

791 

722 

— 

10 

20 

69 

1 

1 

187 

149 

246 

182 

60 

70 

April 


38 
10 


20 


1 
1 

17 
24 
24 


20 

7 


8 
9 

22 

4 
2 
2 

14 
22 
22 


86 

813 

848 

632 
839 

7 

27 

82 

163 

62 

83 

4 


1 
3 

19 

9 

10 
10 

20 
22 
22 


Bfay 


87 

836 

872 

821 
1212 

9 

14 

33 

192 

87 

81 
8 

88 

64 

1 

10 

60 
24 
26 

24 
27 
26 


June 


83 
722 
766 

1264 
1668 

21 

27 

28 

212 

1 
94 

101 
6 

113 

170 
8 

20 

76 

70 
70 

87 
84 
84 


July 


34 
739 
773 

1406 
2  006 

29 

19 

82 

401 

134 

86 
8 

• 

16 
89 
19 

80 

14 
18 
IS 

88 

48 
48 


Aogait 


81 

716 

747 

948 
1676 

88 

60 

1 

62 

296 


108 

142 

17 

48 

61 
16 

79 

67 
23 
24 

76 
63 
64 
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TABLE    V. 

Monthly  Condition  of  the  Wettem  Forces^  up  to  Avgwty  1862. 

Bates  for  each  10  000  Mm.^ 


I  Officers  • 
Arengc  RegimenUl  Strength  <  Men  .    . 

'  Total .    . 

Sick  at  cloTO  of  month   .    .  J  <^«"  • 

I  Men  .    . 

Gain  of  officers  other  than  bj  promo- ) 
tion  or  transfer        ) 


''  Men  enlisted  in  regiment 
1  reoniisted     .    . 

recruits  from  depots 


•    •     • 


Officers  resigned  or  disbanded  .     .    . 

Men  discharged  by  expiration  of  senrice 
Men  discharged  for  disability         .    . 


Men  deserted 

Men  returned  from  desertion    . 


Officers  missing  in  action     .... 

Men  missing  in  action 

Men  returned  from  missing  in  action 

Men  discharged  for  causes  not  named 


Died  in  action 


Died  of  disease 


*    •    .    . 


r  Officers 
JMen  . 
'Total. 

Officers 
Men   . 
Total. 


1861 
Jal7 


84 

976 
1009 

98 
804 


168 

7 


196 


Aug. 


27 


44 


21 


17 
16 


86 
906 
992 

548 
988 

46 

115 
8 


137 


84 


81 


2 
3 

28 


8 
8 


9 

8 


Sept. 


84 

860 
894 

988 
1278 


106 

4 
88 

99 


76 

80 
2 


Get. 


88 

822 
855 

688 
1174 


52 


77 


181 


97 

21 
1 


18 


10        18 


8 
8 

40 
27 

28 


5 
5 

46 
81 
82 


Not.      D«b 


85 

845 
880 

715 
1595 


141 

1 

52 

98 


46 

28 
2 


85 
899 
984 

949 
1597 

•    20 

121 

1 

13 

206 


60 

33 

3 


101 
2 
2 

20 
52 
50 


10 

13 
4 
4 

20 
90 

87 


1  The  average  Regimental  Strength  is  here  given  in  actoal  numbers.    The  otlu 
tions  of  the  table  are  in  proportionate  numbers. 
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TABLE    V.  —  (OmrinwedO 

Monihltf  CtmdUion  of  the  Weitem  Forces^  up  to  August  1862. 

Bates  for  each  10  000  Men. 


1862 

Vebroary 

Murah 

April 

IU7 

June 

Jalj 

34 

36 

33 

34 

32 

31 

31 

31 

823 

838 

783 

796 

746 

701 

672 

629 

867 

874 

816 

830 

777 

732 

703 

660 

1162 

937 

1086 

1207 

1886 

1388 

1247 

1148 

1980 

1669 

1882 

2166 

2840 

2  372 

2186 

1927 

11 

6 

32 

14 

6 

13 

71 

47 

89 

62 

46 

26 

16 

23 

12 

74 

1 

16 

1 

- 

2 

1 

2 

2 

18 

61 

81 

^ 

20 

6 

4 

26 

296 

211 

• 

310 

366 

288 

427 

269 

72 

- 

2 

1 

— 

• 

— 

6 

44 

99 

73 

97 

119 

96 

146 

168 

20 

49 

24 

36 

49 

69 

78 

216 

10 

8 

4 

3 

6 

8 

10 

47 

— 

11 

4 

74 

17 

28 

6 

28 

1 

8 

3 

69 

19 

36 

9 

26 

- 

— 

3 

3 

2 

8 

3 

9 

28 

24 

26 

32 

88 

40 

86 

61 

— 

68 

38 

110 

67 

26 

11 

34 

6 

47 

17 

73 

32 

23 

10 

26 

6 

47 

17 

76 

33. 

28 

10 

26 

11 

47 

47 

44 

62 

48 

87 

19 

96 

61 

67 

63 

74 

64 

76 

76 

92 

61 

66 

62 

73 

64 

74 

72 

88 
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TABLE    VI. 
Strength,  Stclmat,  Mortality,  Ditchargea  and  Detertioru, 


Ttcardedfo, 

the  United  State*   Volunteers,  in  each  Month. 

^ 

SCrr°K<b.lcl<Hor 

,«>..» 

wio/ModUi 

Dl>- 
abllUy 

»- 

Offl^ 

M« 

on«n 

Un 

IHI-Jnne    . 

4 

1S7 

8  187 

s 

148 

S8 

S8 

July     . 

11 

402 

S969 

25 

637 

129 

269 

Augu.l 

27 

921 

22  010 

46 

1644 

S3« 

233 

September 

6a 

2  379 

57  123 

163 

4902 

391 

255 

October 

87 

3  031 

72  649 

185 

8  067 

609 

360 

102 

3  650 

85  899 

233 

9  164 

376 

246 

December 

101 

3  663 

89  086 

263 

10  082 

664 

340 

186S  — Jmubtj 

93 

3  196 

78  821 

286 

10  962 

877 

S3 

Febraar; 

137 

4  863 

1 14  200 

324 

12  493 

786 

ssa 

March. 

277 

10  062 

234  272 

736 

29  294 

1667 

soo 

April    . 

297 

10  734 

249  121 

959 

36  299 

1924 

876 

M.y     . 

27! 

9  60S 

219  649 

1  042 

S8  753 

2  216 

814 

June    . 

283 

9  666 

216  779 

1  263 

42  951 

2  027 

1690 

Jaly     . 

!T6 

9  673 

208  496 

1261 

43  169 

2  900 

1556 

Ai^niBt 

S19 

17  746 

38T  2S2 

2  207 

77  946 

1429 

8  716 

Seplciiibo 

6se 

22  479 

602  862 

2  891 

106  231 

4  437 

4  156 

October 

782 

26  967 

59G41S 

2  999 

118  644 

7  678 

806S 

November 

gge 

31084 

679  318 

3  109 

133  689 

8  434 

4236 

December 

94g 

32  865 

701  448 

3  545 

143  973 

9  056 

6  036 

1B63  — Janaary 

1016 

34  765 

727  917 

4  061 

155  9G4 

11200 

T258 

Febmuiy 

1022 

3S408 

712  560 

3  421 

140  211 

12  661 

6  384 

Marcb. 

1030 

35  733 

698  567 

2  939 

122  377 

15  757 

3  399 

April    . 

1006 

34  971 

661  613 

3  128 

100  396 

11592 

2  357 

May     . 

876 

33  404 

625  470 

2  917 

104  752 

5  522 

1940 

Juno    . 

922 

31448 

679  204 

3  137 

105  798 

S830 

1994 

July     . 

944 

31487 

575  924 

4  166 

127  778 

2  431 

3  602 

August 

943 

30  701 

567  613 

3  420 

126  476 

3  633 

2  187 

Septcmbe 

9s:i 

30  485 

573  258 

3617 

128  625 

2  912 

1729 

OcWbcr 

972 

30  647 

588  399 

2  921 

119  270 

2  476 

2071 

November 

979 

30S47 

592  305 

2  766 

116  066 

2067 

1090 

December 

979 

30S70 

69S6I5 

2  204 

102  603 

2  141 

745 

1B61-Janiarj 

960 

30  073 

600  597 

1865 

91748 

2  630 

874 

FcbruBrj 

952 

20  683 

619  030 

1603 

88  618 

2  109 

1603 

Maich. 

961 

30  077 

657  S07 

1562 

89  679 

2  749 

1413 

April    . 

937 

29  408 

649  508 

1456 

84  936 

1  938 

2118 

May      . 

929 

28  682 

636  5,^ 

2  951 

121  023 

1  259 

2  04T 

June     . 

963 

29  284 

659  192 

4  018 

152  108 

1334 

2  03S 

Jul,      , 

960 

28  960 

647  810 

4  154 

167  160 

1  052 

2  218 

Augnsl 

919 

26  946 

605  323 

3  875 

168  047 

1194 

3  27t 

Seplembci 

907 

25  366 

587  621 

3  143 

148  918 

1168 

2  078 

October 

914 

24  607 

601822 

2  686 

146  613 

1423 

3317 

November 

SS9 

33  672 

607  158 

2  026 

138  791 

1  164 

2  801 

Dcteniber 

829 

22  463 

571  820 

— . 

1608 

124  704 

1296 

2  294 
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(  duriuK 

Uh1i«iIi 

^ 

IgAMkn 

MDDtb 

Of  W 

•>n4> 

wn 

bH 

Ul 

0«»ft 

:  M«i 

^«^ 

«™ 

».-. 

».. 

OSe-i. 

K» 

1B6I— Juna    ,     . 

_ 

2 

2 

July    .    . 

17 

. 

« 

_ 

21 

« 

98 

Aapi-l    ■ 

1 

1 

S3 

88 

9 

2 

16 

s 

114 

130 

_ 

78 

October   . 

1 

46 

B 

162 

10 

208 

17 

864 

Noi-omber 

t 

15 

g 

296 

10 

311 

a 

December 

S 

11 

4 

607 

538 

12 

1B63  — Januu7  . 

1 

28 

1 

496 

624 

- 

T 

February . 

12 

216 

u 

S97 

26 

612 

% 

84 

March 

IS 

246 

SI 

1001 

68 

1247 

2 

-H 

April   .    . 

61 

987 

83 

1020 

&4 

2  007 

87 

838 

M-y    ,     . 

W 

aio 

36 

I0»6 

86 

1706 

28 

749 

June    .    . 

49 

89S 

3B 

1047 

87 

2  042 

68 

2  078 

July    .    . 

12 

24 1 

33 

1261 

45 

1602 

10 

284 

AnRust     . 

ISl 

1770 

77 

2  079 

208 

3H49 

110 

2  161 

ScpWniber 

1S2 

2  705 

44 

1654 

196 

4  369 

S6 

674 

Ocuibcr    , 

106 

19«5 

S7 

2  724 

162 

4  709 

SO 

IS 

28 

fl03 

ea 

3  212 

94 

3  815 

18 

-844 

Di'MDibcr 

205 

2  661 

74 

4  156 

279 

S8I7 

88 

813 

1863  — Jamiary  . 

105 

17TS 

67 

4  481 

162 

6  256 

32 

148 

t'chruary  . 

23 

643 

66 

4  6.>1 

89 

5  296 

13 

-1  138 

Martrh      . 

26 

894 

77 

4  281 

103 

4  676 

64 

-SOI 

April  .    . 

29 

422 

Tl 

3  3S6 

100 

8  788 

34 

-a, 

May    .    . 

263 

8  236 

41 

2  309 

S04 

6  645 

134 

2963' 

June    .     . 

4« 

2  144 

151 

3  633 

2  496 

July     .     . 

SI9 

3412 

62 

2  764 

381 

6  176 

186 

4  617 

Aiitpial    . 

64 

999 

91 

9  341 

146 

4  840 

42 

-1263 

September 

1S6 

1782 

6e 

2  813 

223 

4  695 

196 

3  82S 

October    . 

7T 

922 

67 

2  329 

144 

3  261 

79 

■2  187 

130 

1550 

37 

2  070 

167 

3  620 

49 

1166 

December 

4S 

633 

12 

2  277 

87 

2  910 

B 

-769 

1861  — January  . 

12 

322 

34 

1969 

46 

2  291 

37 

176 

February. 

24 

375 

36 

1730 

60 

3  106 

32 

36s: 

M>rch      . 

11 

213 

46 

2217 

57 

2  430 

24 

-26 

April   .     . 

40 

505 

64 

2  485 

94 

2990 

180 

3  849 

May    .    . 

41S 

6  469 

47 

1656 

465 

8  126 

238 

6  568 

June    .    . 

42S 

6810 

69 

2  103 

484 

8  993 

ITS 

4  204 

July    .    . 

278 

4  242 

60 

2  734 

826 

6  976 

202 

2  373 

Auinm    . 

isa 

2  988 

66 

3  191 

243 

6  179 

294 

3  445 

September 

no 

2  349 

49 

2  819 

210 

6  168 

76 

-  102 

UclubtT    . 

162 

2  021 

61 

2  784 

213 

4  805 

97 

1604 

Noromber 

70 

935 

30 

2  266 

100 

3  201 

49 

1321 

December 

8S 

1131 

25 

2  327 

110 

3  458 

41 

-886' 

1 

696 
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TABLE    VII. 

Average  R^immtal  Slraiffth,  and  MmiMff  Rate*  of  &eknat^ 
Mortality,  etc.,  in  (A«   Untied  Stales  Volunt^er». 


vomb 

A>.B<f1ffi 

IStniKlb 

ad,.t«,- 

.BtUoBlh 

DinbUt^ 

oa«. 

Ha 

on«. 

H-> 

1861— Judo    . 

39 

TOT 

191 

464 

H» 

119 

July    . 

ST 

814 

823 

711 

144 

800 

Aogut 

M 

81B 

499 

T4T 

t5S 

106 

SeptemW 

M 

828 

6B5 

S68 

67 

45 

Octobn 

U 

B34 

610 

838 

81 

60 

Novembet 

Sfi 

842 

666 

1068 

44 

29 

December 

35 

882 

TIO 

1  183 

74 

38 

laea  — Janoarj 

34 

.826 

BB5 

1427 

49 

It 

Febmtij 

sa 

833 

866 

1064 

69 

83 

Mireh 

36 

840 

733 

1260 

71 

21 

April  . 

36 

836 

893 

1463 

77 

SB 

M.y 

U 

SOB 

1086 

1T61 

101 

37 

Jnne    . 

34 

T6S 

1307 

1990 

94 

78 

Ju\y     . 

33 

TBS 

1817 

2  070 

139 

75 

AngD« 

34 

746 

1214 

2  013 

111 

9« 

Soplembo 

34 

768 

1286 

2  113 

88 

83 

October 

34 

763 

I  112 

1988 

129 

135 

KoTember 

86 

758 

1000 

1968 

184 

63 

December 

S6 

740 

1079 

2  053 

129 

SS 

1863— Januiry 

34 

718 

1168 

2  143 

154 

9S 

Febnwry 

84 

em 

066 

1867 

178 

90 

March 

SB 

676 

S22 

1767 

226 

19 

April  . 

35 

6S8 

894 

1518 

176 

86 

May    . 

34 

641 

873 

1675 

88 

31 

Juno    . 

S4 

628 

997 

1826 

66 

34 

Jolj    . 

83 

610 

1323 

2  219 

42 

6S 

AuguM 

83 

602 

IIU 

2  211 

62 

38 

Septembe 

83 

602 

1186 

2  244 

51 

80 

October 

33 

605 

963 

2  027 

42 

35 

Mo'ember 

32 

60B 

893 

1943 

86 

IB 

December 

sa 

609 

714 

1718 

86 

12 

1864  —  JaDnary 

31 

626 

620 

1528 

42 

IS 

Febmaiy 

31 

650 

S40 

1482 

34 

26 

Much 

31 

684 

619 

1364 

42 

21 

April  . 

31 

eas 

495 

1308 

3D 

33 

M»j 

31 

686 

1029 

1901 

20 

32 

JUBO      . 

SO 

681 

1372 

2  318 

20 

81 

July    . 

SO 

676 

1436 

2  680 

16 

S4 

August 

2» 

6S9 

1488 

2  776 

20 

64 

2a 

648 

1237 

2  534 

20 

36 

October 

27 

658 

1091 

2  436 

24 

BS 

27 

68S 

866 

2  286 

19 

46 

Decembe 

27 

690 

606 

a  181 

SI 

40 
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, 

iddUTl 

Xlh 

MlB'iliiAettiHill 

UoDth 

OfWwirt. 

Of  n 

«w 

I* 

MX 

OBnin 

Hfo 

oa«n 

Mm 

0.-. 

Mm 

^ 

U^ 

1861 -Jnna   .    . 

~r 

6 

~ 

Jaly    .    . 

- 

19 

4 

- 

2S 

149 

109 

Angiut    . 

tl 

11 

IB 

22 

17 

- 

4 

SepMmber 

8 

90 

17 

28 

- 

IS 

October   . 

so 

22 

33 

29 

66 

60 

22 

34 

28 

36 

8 

] 

D«¥inber 

11 

B7 

17 

60 

2 

1862  — JamittTf  . 

S 

es 

9 

68 

I 

Febnmry . 

3G 

19 

29 

3G 

S3 

B4 

4 

8 

March      . 

2a 

10 

31 

43 

63 

63 

2 

-2 

April  .    . 

B7 

40 

31 

41 

87 

81 

S4 

26 

M.J.    ,     . 

Bl 

S8 

87 

60 

90 

78 

24 

34 

Jane   .    . 

SI 

46 

39 

48 

90 

96 

70 

96 

lair  ■   ■ 

11 

12 

S4 

60 

47 

72 

10 

14 

AagaU    . 

74 

46 

43 

E4 

117 

99 

S2 

66 

September 

88 

S4 

20 

B3 

87 

87 

16 

11 

Ootober   , 

SB 

33 

21 

48 

60 

79 

11 

HovcnibM 

8 

9 

22 

47 

SO 

66 

6 

-12 

ei 

38 

22 

B9 

88 

97 

26 

13 

ia63-J«i.««ry   . 

BO 

24 

le 

62 

47 

86 

9 

2 

Febrnflry. 

« 

9 

19 

6S 

25 

74 

4 

-16 

Mirch       . 

7 

6 

21 

61 

29 

67 

16 

-8 

April   .     . 

8 

S 

so 

Bl 

28 

G7 

10 

0 

M«y    .     , 

79 

a2 

12 

37 

91 

89 

40 

47 

June    .     . 

39 

24 

IS 

B7 

48 

61 

36 

43 

J«lj    .     . 

101 

B9 

20 

48 

121 

107 

69 

80 

Aaguat     . 

18 

18 

30 

B9 

47 

76 

14 

-22 

El 

32 

22 

49 

7S 

80 

64 

49 

October    . 

!S 

IB 

22 

40 

47 

56 

26 

-37 

42 

26 

12 

SB 

S4 

61 

16 

-20 

Derember 

IB 

11 

14 

38 

28 

49 

3 

-18 

186<— Januarj  . 

4 

B 

11 

S3 

18 

38 

11 

8 

F«br<,.rj. 

8 

« 

12 

28 

20 

84 

II 

6 

March      . 

i 

3 

16 

B4 

19 

87 

8 

0 

April.    . 

14 

B 

IS 

38 

32 

46 

61 

69 

Mv    ■    ■ 

116 

102 

16 

2« 

162 

128 

88 

103 

Juna   .    . 

14B 

104 

20 

S3 

1 66 

137 

69 

84 

Jolj     .     . 

9S 

05 

17 

42 

113 

108 

70 

37 

Augort    . 

S9 

49 

11 

53 

90 

!02 

94 

B7 

eeplember 

67 

40 

16 

48 

83 

88 

30 

-a 

Oclober   . 

66 

34 

21 

46 

86 

80 

39 

27 

Novemher 

19 

IB 

IS 

37 

42 

B3 

21 

-22 

December 

SB 

20 

" 

41 

49 

60 

IS 

-IB 

598 
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The  sickness  rates  for  enlisted  men  are  seen  to  have  increased 
in  a  nearly  uninterrupted  progression,  until  the  middle  of  1862, 
after  which  the  average  rate  was  not  far  from  19  per  cent.,  being 
less  in  the  winter  and  spring  than  during  tlie  summer  and  autumn. 
If  we  arrange  them  by  months,  —  taking  the  average  of  the  values, 
for  the  three  years  1862-64,  but  omitting  the  results  for  1861  on 
account  of  their  incompleteness,  —  we  find  the  influence  of  the 
seasons  strongly  manifested,  both  for  officers  and  men. 

The  average  rates  of  sickness  and  of  mortality  from  disease, 
thus  classified  by  months,  are  shown  in  the  next  table,  in  which, 
as  in  that  just  given,  these  rates  are  represented  by  the  proportion- 
ate number  of  men  in  each  10  000. 


TABLE    VIII. 

Average  Monthly  Rates  of  Slckneu^ 
and  of  Mortality  from  Disease. 


DMUubyDlMMe 

fliek  at  ekm  of  Month. 

Month 

Olllean 

Men 

OSowi 

M«a 

January    . 
February  . 
March  .    . 
April    .    .    J 
May      .    . 
June     .    . 
July     .    . 
August     . 
September 
October    .    . 
Norember 
December .    . 

11 
20 
22 
23 
22 
24 
24 
81 
19 
21 
16 
16 

63 
48 
46 
43 
88 
89 
60 
66 
43 
44 
40 
46 

894 

724 

691 

761 

996 

1226 

1868 

1266 

1236 

1062 

916 

866 

1699 
1496 
1457 
1480 
1780 
2  046 
2290 
2838 
2297 
2150 
2  066 
1984 

The  rate,  as  well  as  the  number,  oF  discharges  for  disability 
seems  to  have  reached  a  maximum  in  the  early  part  of  the  year 
1863,  after  which  it  rapidly  declined ;  and,  during  the  year  1864, 
the  average  number  thus  discharged  monthly  was  less  than  26  in 
each  10  000,  or  scarcely  more  than  one  fourth  of  one  per  centum. 

The  number  of  desertions  followed  apparently  a  somewhat  sim- 
ilar course  to  that  of  discharges  for  disability,  being  a  maximum 
at  nearly  the  same  epoch,  while  during  tlie  year  1864  the  monthly 
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average  was  but  85  in  each  10000  men,  or  slightly  above  one  third 
of  one  per  centum.  It  should  be  stated  that  these  numbers  have 
been  obtained  by  subtracting  the  "  number  of  men  returned  from 
desertion  "  from  the  reported  number  of  desertions ;  and  that  a 
very  large  number  of  the  reported  desertions  at  onfe  period  were 
probably  "  constructive,"  consisting  of  drafted  men  who  failed  to 
respond  to  the  summons ;  a  very  large  proportion  of  the  remainder 
were  "  bounty-jumpers." 

It  may  be  remarked  that  the  sums  of  the  values  for  the  Eastern 
and  the  Western  armies  do  not  always  accord  with  the  values  for 
the  total  army,  in  the  same  month.  This  is  due  in  part  to  the  fact 
that  the  regiments  in  rendezvous  near  home  were  not  included 
with  either  the  Eastern  or  the  Western  army,  and  in  part  to  the 
different  method  adopted  for  enumerating  the  regiments,  as  already 
explained  on  page  584. 

The  rates  here  deduced  for  the  volunteer  army,  irom  the  records 
of  those  organizations  only  whose  monthly  reports  were  on  file  in 
September  1865,  may  be  extended  to  the  whole  body  of  troops, 
excepting  only  the  colored  men,  with  a  near  approximation  to 
accuracy.  For  this  purpose  we  make  use  of  the  table  for  the 
Stren^'th  of  the  army,  given  on  pages  7,  8,  and  by  applying  the 
ratios  just  obtained  to  the  number  of  white  troops  there  given,  we 
form  our  Table  IX.,  which  thus  affords  an  independent  and  prol>- 
ably  a  close  estimate  of  the  actual  experience  of  our  soldiers  in 
these  respects,  excepting  perhaps  for  the  first  few  months  of  the 
war,  for  which  the  statistics  are  not  adequate  to  a  trustworthy 
generalization. 
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TABLE    IX. 

Slatiatia  <^  the  White  Troopa 
at  itfferred  from  ike  Regimtmtal  R^oorta  onfiU. 


aitkii 

>lMani«Rk 

« 

Vmmt 

Offcw. 

■bo 

OSen 

"" 

•MU9 

1861  — Jane    ,    . 

BTBO 

178  220 

168 

8  276 

2  124 

S134 

Joir   .   . 

8020 

281080 

617 

15T19 

3  183 

6639 

A-gow    . 

9  981 

238  039 

498 

17  779 

S636 

2  611 

September 

UIM 

338  886 

967 

29  081 

2  260 

1513 

OclobCT    . 

IT  686 

423  314 

1080 

36  402 

S652 

3100 

Hovember 

19  963 

483  037 

61478 

1116 

1383 

December 

21161 

653  849 

1678 

82  879 

4  126 

2114 

IHl  — Jiourr   . 

i3  04S 

663  954 

2082 

79  049 

2  720 

698     i 

Febroarj. 

SBOTS 

588  922 

I6T1 

64  488 

4  052 

1970 

Harcb.     . 

2S20T 

610  793 

1919 

76S7S 

4  346 

1303 

AprU   .    . 

SS49e 

612  603 

2367 

89  609 

4  717 

2  183 

M»j     ,    . 

28  437 

804  683 

2  868 

106  663 

6  100 

2  240 

June    .    . 

25  465 

568  635 

8  328 

113  167 

6  3S8 

4  4S3 

July     .    . 

27  190 

590  470 

3  571 

122  840 

8  819 

4  410 

A<.p,M     - 

SOUS 

657  851 

3  750 

182  426 

7  686 

6315 

SeptemUT 

35  472 

793  528 

4  862 

167  8T2 

6999 

6  566 

October     . 

38&0I 

851  499 

4  281 

189  278 

10B69 

11406 

November 

40  255 

879  745 

4  026 

ITS  134 

10  926 

0190 

Derombcr 

40  952 

874  048 

4  416 

179  442 

II  284 

7  5IT 

1863-J.na»rj-    . 

859  021 

4  786 

183  874 

18  205 

8689 

February . 

41800 

811200 

4  039 

166164 

14  948 

7537 

Manb.'  . 

11915 

S17  0B5 

3  447 

143  660 

18  482 

3  987 

April   .    . 

42  177 

797  828 

3  772 

181110 

13978 

Majr 

40  457 

757  513 

3  633 

128  888 

6  688 

2  318 

Jone    .    . 

39  912 

7S5  088 

3  981 

184  227 

4  869 

2  589 

Juir        . 

39I3S 

715  968 

6  178 

168  860 

3  081 

4  471 

Anput    . 

3S22S 

708  778 

4  859 

166  267 

1396 

S721 

Seplcmbi'i' 

3S425 

722  676 

4  667 

162  146 

3  671 

2  182 

Ottohor    . 

39  011 

748  989 

3  718 

IBl  820 

3163 

2  636  1 

39  651 

761  S49 

147  930 

2  657 

1400   1 

December 

10  342 

779  858 

2  880 

133  946 

2  799 

975 

18M  — January   . 

39  912 

797  088 

2  476 

121  785 

3  357 

1  164 

Fcbruajy . 

39  269 

818  741 

2  120 

117  244 

8  789 

2  121 

Mardi.    . 

39  278 

868  724 

2  040 

117  130 

3  589 

1846 

April   .    . 

39  604 

872  496 

1956 

114  122 

2600 

2  841 

May     .    . 

40  271 

893  729 

4  144 

169  898 

1770 

2  878 

89  175 

877  826 

6  375 

203  480 

1782 

2  731 

jdj  : : 

37  988 

850  014 

6  461 

219  304 

1377 

2  907 

Augoal    . 

3618S 

812  BI7 

6  203 

226  638 

1601 

4  389 

Seplomber 

84  427 

797  573 

4  286 

208  106 

1687 

asi6 

October    . 

32  564 

796  436 

3B63 

194  018 

1880 

November 

31371 

804  629 

2  685 

183  938 

1629 

3  709 

December 

32  015 

814  985 

2  5T7 

177  748 

1860 

3  268 
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Dted  daring  the  Month 

MiwInslnXetSon 

Month 

Of  Woundfl 

Of  IMmms 

Total 

Offle*n 

Men 

Oflk>*ni 

Mm 

OOfl^n 

Men 

Ofic'ni 

Men 

1861— Jane.     .     . 

. 

112 

. 

112 

^^ 

July  .     .     . 

— 

419 

- 

99 

- 

618 

148 

2  419 

Au}^8t  .      . 

11 

54 

11 

357 

22 

411 

— 

97 

September  . 

12 

95 

12 

676 

24 

771 

- 

488 

October .     . 

6 

268 

52 

945 

58 

1213 

99 

2124 

November  . 

11 

84 

45 

1664 

66 

174S 

17 

62 

December  . 

12 

193 

25 

8  152 

87 

3  845 

— 

187 

1862  —  .Tanuarv 

• 

7 

202 

14 

8  577 

21 

8  779 

— 

50 

February    . 

62 

1107 

72 

2  047 

134 

8  154 

10 

175 

March    .     . 

67 

641 

81 

2  610 

138 

8  251 

5 

-141 

April      .     . 

160 

2  488 

81 

2  618 

281 

4  966 

91 

1674 

May  .     .     . 

138 

1681 

99 

8  017 

287 

4  698 

68 

2062 

June .    .     . 

129 

2  621 

100 

2  758 

229 

5  879 

179 

5  475 

July  .    .    . 

84 

685 

94 

8  574 

128 

4  259 

28 

804 

Auf^st  .     . 

222 

8006 

181 

3  533 

858 

6  639 

187 

8  671 

September  . 

240 

4  269 

70 

2  611 

810 

6880 

55 

906 

October .    . 

150 

2  835 

82 

8  891 

282 

6  726 

43 

17 

November  . 

34 

782 

88 

4161 

122 

4  943 

23 

-1091 

December  . 

255 

3  313 

92 

5174 

347 

8  487 

104 

1014 

1863 — January 

124 

2  094 

67 

5  285 

191 

7  879 

38 

174 

February    . 

27 

759 

78 

5  493 

105 

6  262 

15 

-1846 

March    .     . 

80 

462 

90 

5  025 

120 

6  487 

63 

-286 

April     .    . 

85 

509 

86 

4  061 

121 

4  570 

41 

-4 

May  .     .     . 

318 

3  916 

50 

2  796 

368 

6711 

162 

8  591 

June .    .    . 

141 

1764 

51 

2  720 

192 

4  484 

141 

8  168 

July  .    .    . 

396 

4  287 

77 

8  486 

473 

7  678 

281 

5  741 

August  .    . 

67 

1244 

118 

4  168 

180 

5  407 

52 

-1576 

September  . 

195 

2  291 

86 

8  548 

281 

5  839 

246 

8  566 

October .    . 

98 

1176 

85 

2  966 

183 

4  142 

101 

-2  786 

November  . 

167 

1995 

48 

2  657 

215 

4  652 

63 

-1500 

December  . 

58 

826 

55 

2  978 

118 

8  804 

12 

-1006 

1864 — January 

16 

428 

45 

2  614 

61 

8  042 

49 

282 

February    . 

82 

496 

48 

2  284 

80 

2  780 

42 

469 

March    .    . 

14 

278 

60 

2  894 

74 

8  172 

31 

-88 

April      .    . 

54 

679 

73 

8  342 

127 

4  021 

242 

6174 

May  .    .     . 

587 

9  080 

66 

2  824 

658 

11404 

834 

9  228 

June .    .    . 

568 

9112 

79 

2  923 

647 

12  085 

281 

5627 

July  .    .    . 

362 

5  559 

66 

8  587 

428 

9146 

265 

3111 

August  .    . 

249 

4  016 

78 

4  288 

827 

8  298 

841 

4  624 

September . 

281 

8  190 

54 

8  828 

285 

7  018 

102 

-189 

October .    . 

214 

2  676 

67* 

8687 

281 

6  863 

128 

2126 

November  . 

92 

1289 

40 

8  001 

182 

4  240 

65 

-1754 

December  . 

■ 

121 

1614 

35 

8  817 

156 

4  981 

59 

-1263 

602  MILITABT  SERVICE. 

From  this  table  we  find,  for  the  forty-three  months  which  it 
comprises,  the  following  aggregates,  wliich  probably  differ  but  little 
from  the  truth. 


Offlo0Ti 

Men 

Both 

Killed  in  action,  etc 

6  726 

S4444 

90170 

Died  of  diflease     .    .    . 

2746 

129  575 

132  321 

Total  deaths     .... 

8  472 

214019 

222  491 

Missing  in  action  .    .     . 

4  106 

54959 

59065 

We  have  already  seen  ^  in  Table  II.  of  Chapter  I.,  that  the  total 
number  of  deaths  among  the  soldiers  there  considered  —  being  less 
than  those  here  estimated  upon,  by  the  number  from  the  Pacific 
slope  and  that  from  the  rebel  States  —  was  about  216  000,  up  to 
the  close  of  the  year  1864,  and  about  239  000  for  the  whole  dura- 
tion of  the  war.  The  materials  of  that  table  were  derived  fit)m 
those  employed  in  our  present  estimate ;  and  if,  preserving  the 
same  ratio  between  the  troops  comprised  in  the  two  tables,  we 
adopt  the  estimate  there  given  for  the  deaths  in  1865  before  the 
end  of  the  war,  we  shall  find  the  probable  number  of  these  to  be 
about  23  500,  making  the  total  number  of  deaths  among  the  white 
soldiery  during  the  war  to  be  246  000.  The  totally  independent 
estimates  2  of  the  Provost  Marshal  General,  cited  in  the  same 
place  give  250  384,  —  affording  a  most  satisfactory  accordance. 

These  must  not  be  regarded  as  correct  estimates  of  the  number 
of  deaths  among  our  soldiers  in  consequence  of  the  war,  since  they 
only  comprise  those  which  occurred  in  the  military  service,  and 
exclude  the  large  number  who  lost  their  lives  after  discharge  for 
disability  or  the  expiration  of  their  term  of  service,  yet  in  conse- 
quence of  wounds  received  or  disease  contracted  in  the  iBeld. 

The  inordinate  mortality  and  singular  susceptibility  to  fatal 
disease  exhibited  by  the  colored  troops  is  omitted  from  the  topics 
here  discussed,  since  our  materials  are  inadequate  for  the  proper 
investigation  of  the  subject.  It  may  not  be  amiss  to  express  the 
hope  that  some  of  the  able  medical  officers  of  the  War  Department 
may  soon  make  this  a  subject  of  special  discussion  from  official 
data. 

The  aggregates  of  the  numbers  in  our  Table  IX.  do  not  accord 
well  with  the  numbers  given  by  the  Provost  Marshal  General  on 
page  79  of  his  Report.  Since  our  results  are  only  estimates,  and 
based  upon  the  data  on  file  in  the  offices  of  the  U.  S.  and  State 
Adjutant  Generals,  a  close  agreement  ought  not  to  be  expected. 
Probably  the  accordance  between  the  two  sources  of  information 

1  Page  10.  S  Mqwif  pp.  73-88. 
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is  as  good  as  could  reasonably  have  been  awaited  excepting  for  the 
*^  Missing  in  Action."  The  most  plausible  explanation  of  the  dis- 
crepancy in  the  figures  for  this  class  is,  that  out  of  the  large  num- 
bers entered  on  the  regimental  reports  as  gained  or  lost,  "for 
causes  not  named,"  a  considerable  part  may  have  been  traced  by 
the  Provost  Marshal  General's  Bureau  to  the  category  of  Missing 
in  Action.  This  may  possibly  have  been  done  through  the  agency 
of  the  Paymaster's  Department,  since  it  appears  from  the  Provost 
Marshal  General's  Report  that  recourse  was  had  to  the  pay-rolls  in 
preparing  the  tables  of  casualties.^ 

Our  tables  give  the  number  of  desertions  also  considerably  dif" 
ferent  from  those  of  the  Provost  Marshal  General. 

4.  Effect  of  Long  Marches. 

The  schedule  of  questions  prepared  by  Mr.  Olmsted  was 
placed  in  tlie  hands  of  three  inspectors  soon  after  the  battles  of 
Gettysburg,  which  took  place  on  the  2d  and  8d  of  July,  1863,  and 
was  designed  to  elicit  the  general  effect  of  the  hurried,  and  fre- 
quently severe,  marches  to  which  our  men  were  subjected  imme- 
diately before  that  memorable  struggle.  A  large  part  of  the  troops 
there  engaged  liad  hastened  from  Virginia,  to  repel  the  invasion  of 
Pennsylvania  by  the  insurgent  army.  By  forced  marches  from 
Fredericksburg  to  Gettysburg  our  army  succeeded  in  maintaining 
its  positions  in  the  interior  of  the  curve  whose  circumference  the 
enemy  was  compelled  to  describe  ;  but  this  was  only  possible  by 
dint  of  severe  exertions,  and  inordinate  marches,  —  from  which 
the  soldiers  had  no  time  to  rest  before  engaging  in  the  battles, 
which  they  brought  to  so  triumphant  an  issue.  The  inspectors* 
proceeded  immediately  to  an  investigation  of  the  condition  and  ex- 
perience of  the  several  regiments,  and  reports  were  obtained  as 
follows :  — 

From  Dr.  Isaac  Fairchild  .     25  regiments  of  the  6th  Army  Corps 
"    Mr.  Wm.  F.  Swalm  .26        «  "    "    Ist      "         «* 

u     u        Mu        ^.28        ^  ^^2d^         ^ 

«    Mr.  Gordon  Winslow    31        «  <*    "    8d       *<         « 

««         u  <*.84"  ««    5th      **         ** 

In  all 144  regiments. 

1  Page  78.  * 
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The  blank  form  of  return  used  is  as  follows :  — 

1.  Kame  of  regiment. 

2.  Name  and  title  of  officer  commanding. 
8.  Date  of  inquiry. 

4.  Name  of  Inspector. 

5.  Was  the  regiment  actively  engaged  in'  the  battles  of  July  1863, 
at  Grettysburg  ?    If  so,  on  what  days  ?    How  long  engaged  ? 

6.  What  long  marches  since  the  10th  of  June  up  to  the  time  of  the 
engagement  —  specifying  dates  and  distances  ? 

7.  What  long  marches  since  the  engagement  ? 

8.  What  supplies  of  food  and  drink  taken  on  march  ? 

9.  Numbers  excused  from  duty  at  divers  periods,  before,  during,  and 
since  engagement,  according  to  adjutants*  records  ? 

10.  What  amount  of  straggling  in  consequence  of  forced  marches  ? 
(Numerical  statements  desired  when  practicable.) 

11.  Opinion  of  colonel  or  adjutant  as  to  the  effect  of  long  marches  on 
the  health  of  the  men. 

12.  Opinion  of  surgeon  cqnceming  the  influence  of  long  marches  — 

On  the  number  of  stragglers  ? 
Amount  of  sickness  ? 

Character  of  sickness  ?  -^  distinguishing  such   sickness   fix>m 
the  sickness  commonly  prevailhig. 

The  replies  to  these  questions  are  tabulated  in  detail  and  in  sum- 
mary, as  are  likewise  the  special  tri-monthly  returns  of  the  regi- 
mental adjutants ;  but  in  this  place,  only  a  concise  abstract  of  the 
results  is  needful.  An  excellent  preliminary  report  to  the  Com- 
mission on  this  subject  was  made  in  1868  by  Mr.  O'Connell,  then 
'temporarily  in  charge  of  the  statistical  investigations,  from  the 
returns  obtained  from  forty  regiments. 

The  distances  marched  by  the  144  regiments  under  considera- 
tion in  less  than  three  weeks  ending  with  July  2,  were  almost 
without  exception  in  long  marches  of  from  20  to  80  miles  a  day, 
although  halts  for  a  day  or  two  intervened  in  many  instances. 
The  extent  of  these  marches  may  be  exhibited  by  a  table  showing 
the  number  of  regiments  in  each  army  corps,  which  traversed  the 
several  distances. 
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Mo.  HUM 

IftOtops 

SdCkirpf 

SdCorpt 

fithCkirpf 

ethCkirpf 

Totel 

OrtrSSO 

. 

. 

2 

. 

. 

2 

200-280 

- 

- 

6 

18 

19 

87 

180-190 

17 

16 

8 

- 

- 

41 

168-176 

4 

- 

- 

2 

- 

6 

140-160 

— 

4 

- 

1 

- 

6 

126-136 

— 

4 

9 

4 

- 

17 

106-116 

- 

4 

- 

9 

8 

16 

76-100 

- 

- 

8 

8 

1 

7 

Undw  60 

6 

^ 

4 

2 

2 

18 

26 

28 

81 

84 

26 

144 

The  71st  N.  T.  Volunteers  marched  866  miles  before,  and  210 
miles  after,  the  battle ;  the  8d  Michigan  350  miles  before,  and  200 
afterward. 

The  distances  traversed  in  July  by  the  same  regiments  after  the 
battles  of  Gettysburg  were  as  follows,  being  in  moderate  daily 
inarches,  except  for  a  short  time,  while  in  pursuit  of  the  enemy. 


No.MllM 

lilCorpf 

2dOori» 

SdOorp* 

SOiOoriM 

ethOorpi 

Total 

OtirSOO 

^ 

^ 

^ 

6 

^ 

6 

260-270 

- 

— 

2 

1 

- 

8 

230-286 

- 

- 

8 

1 

- 

4 

200-220 

- 

- 

8 

2 

- 

10 

176-180 

- 

1 

- 

— 

2 

146-166 

22 

24 

8 

— 

60 

130-146 

4 

8 

6 

21 

84 

100-126 

- 

- 

2 

4 

7 

90-100 

- 

- 

6 

- 

7 

UndOT  76 

- 

- 

- 

- 

7 

Moliteltd 

~ 

" 

6 

9 

•" 

19 

26 

28 

81 

84 

29 

144 

During  the  inarch  before  the  battle,  the  rations  issued  to  the 
men  consisted  of  ^^  hard  tack,"  with  salt  pork,  and  coffee  in  most 
cases ;  firesh  beef  was  occasionally  given  to  two  fifths  of  the  regi- 
ments, as  shown  in  the  following  table. 
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Coihe,  pork,  rrMh  b«ef  occatioaillj 

Coflec,  pork,  ult  hett 

Coffee  Mid  pork 

The  lame  in  insnfAcienl  qoutitf 

Cofl^  bui  no  mot 

Not  even  coffee 

Not  fullj  ataled 


23     2B     &1 


Assortinf;  these  next  by  their  general  health  according  to  the 
opinion  of  the  commanding  officers,  we  find  their  condition  to  have 
been — 


Better  than  when  in  cunp 

At  good  ta  when  in  cunp 

Debililared  bj  tbc  march g 

Exhftiuted  At  first,  aftenrardi  better g 

Imperfect];  stated , 


According  to  the  opinion  of  the  surgeon,  the  health  of  the  i 
was  — 
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Better  than  vhcn  in  camp 

Aa  good  u  when  in  cmnp 

'  Exh«nBtal  bj  fatigue 

ExluD.ted  at  firs),  afterwards  better  .... 
Tendency  to  disease  developed  (escl.  suDstroke) 
Imperfectl^r  staled 


The  character  of  the  diseases  from  which  the  men  suffered  is 
particularly  mentioned  by  the  surgeons,  in  many  instances,  as  fol- 
lows :  — 
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Sunalrake     ....         .... 

TendcDCf  u>  malarial  or  lv|iboi(]  fetti 
"  "  disrrhtca  uid  Ceter  , 

"  "  diarrlitps  itloDB    .     .     . 
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Of  the  two  regimenU  wliich  made  tbe  veiy  severe  marches  al- 
ready mentioned,  the  71st  New  York  is  reported,  both  hy  the 
colonel  and  the  surgeon,  to  have  been  in  as  good  health  as  when  in 
camp,  but  the  3d  Michigan  suffered  from  sunstroke,  from  malarial 
fever,*  and  from  diarrhoea.  The  latter  had  rations  of  hard  tack, 
coffee,  and  salt  pork ;  the  former  had  in  addition  to  these  fresh 
beef  from  time  to  time. 

In  order  to  discover  to  what  extent  the  endurance  of  the  men 
was  affected  by  the  character  of  the  rations  furnished  them,  we 
will  firHt  taliulate  the  same  reports  iu  such  a  way  as  to  exhibit  an 
assortment  according  to  the  statement  of  the  commanding  officers 
as  to  the  sanitary  condition  of  the  regiments,  receiving  each  class 
of  rations.  In  the  column  "  rations  "  are  named  all  articles  of  diet 
furnished,  with  the  exception  of  hard  tack,  which  was  the  staple 
for  alt.  The  men  had  no  opportunities  for  getting  food  from  the 
country  through  which  they  marched.  The  other  columns  refer 
to  the  grades  of  health  as  given  in  our  previous  table  of  statements 
by  commanding  officers :  — 

a  denoting  condition  Iwtter  tfinn  when  in  camp, 

b  denoting  condition  quite  as  good  as  when  in  camp, 

c  denoting  that  they  suffered  from  exhaustion, 

d  denoting  that  condition  was  good  afUr  a  preliminary  ezhai&tion, 

n  denoting  that  our  information  is  inadequate. 
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Considering  next  the  statements  of  the  surgeons,  and  assorting 
these  similarly,  we  have  the  next  table,  which  differs  onlj  from  the 
preceding  one  in  its  arrangement  in  that  it  contains  an  additional 
colmnn,  «,  to  indicate  the  nimiber  of  regiments  in  which  a  decided 
tendency  was  manifested  toward  the  development  of  disease. 
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As  to  the  character  of  the  diseases  manifested  we  have  informar 
tion  regarding  86  regiments ;  but  our  tabular  view  which  follows 
includes  merely  those  61  regiments  which  manifested  a  decided 
tendency  to  disease  in  consequence  of  the  march,  together  with  24 
additional  ones  reported  to  have  suffered  from  sunstroke,  although 
their  health  in  other  respects  was  as  good  as  when  in  camp. 
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Three  New  York  regiments  of  the  second  Army  Corps  were  so 
much  exhausted  by  their  march  of  186  miles  as  to  be  unfitted  for 
duty  on  arrival.  One  of  these  had  received  rations  of  coflRee, 
corned  beef,  and  pork ;  one,  of  coffee  and  pork ;  and  the  third 
neither  coffee  nor  meat.  Apart  from  the  temporary  exhaustion 
the  physical  health  of  the  first  two  was  good ;  the  last  suffered 
severely  from  simstroke. 
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The  data  thus  presented  seem  to  warrant  some  hygienic  infer- 
ences. 

Of  the  57  regiments  whose  rations  comprised  fresh  meat,  39  in 
the  opinion  of  their  colonels,  and  23  in  that  of  their  surgeons, 
enjoyed  as  good  health  as  when  in  camp,  or  even  better.  There 
were  but  three  which  suffered  seriously  from  sunstroke,  and  of  the 
18  regiments  which  seemed  to  incur  disease  by  the  march,  all  but 
three  suffered  only  from  simple  diarrhoea.  Yet  these  severe 
marches  were  under  a  midsummer  sun,  in  a  warmer  latitude  than 
that  to  which  the  men  belonged. 

The  three  regiments  to  which  two  kinds  of  salted  meat  wore 
furnished,  did  not  suffer  in  general  health,  although  two  of  them 
were  for  a  time  extremely  exhausted. 

Of  the  51  regiments  which  received  no  meat  excepting  salt  pork 
in  full  rations,  24  in  the  opinion  of  their  colonel,  and  14  hi  that 
of  their  surgeon,  did  not  suffer  in  health  from  the  march  other- 
wise than  by  sunstroke,  but  10  of  them  suffered  severely  fi'om  this 
affliction.  The  same  is  true  of  4  according  to  the  colonel,  and  2 
according  to  the  surgeon,  of  those  regiments  which  were  placed 
upon  short  rations  of  the  same  kind.  Special  tendency  to  disease 
was  manifested  in  19  of  these  regiments,  seven  of  thein  suffering 
from  malarial  or  typhoid  fever. 

Of  the  20  regiments  whose  supply  of  meat  was  either  wanting 
or  insufficient,  there  are  but  7  whose  health  is  reported  as  not  im- 
paired by  the  march,  although  some  of  these  marched  but  a  com- 
paratively short  distance. 

The  16  regiments  reported  by  their  colonels  as  having  actually 
gained  in  health  by  the  march,  had  marched  upon  an  average  170 
miles,  and  6  of  them  more  than  200  miles,  previous  to  the  battle :  6 
had  received  fresh  meat.  The  4  regiments  so  reported  by  their 
surgeon,  had  marched  on  the  average  180,  and  2  of  them  above 
214  miles.     Two  of  these  had  received  fresh  meat. 

There  were  25  others  concerning  which  the  colonels  and  sur- 
geons coincided  in  the  opinion  that  their  physical  condition  was  as 
good  during  and  after  the  march  as  when  in  camp.  Of  these  V) 
(one  of  which  marched  365  miles  in  21  days)  had  received  fresh 
meat  as  well  as  salt  pork,  and  we  have  no  information  as  to  the* 
diet  of  4  others.     Five  of  them  had  salt  pork  but  no  fresh  meat. 

The  regiments  which  appear  to  have  suffered  especially  fh)in 
foot-soreness  are  25  in  number.  The  statistics  of  these  indicate  no 
connection  between  the  suffering  on  this  account,  and  the  diet; 
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nor  do  those  regiments  appear  to  have  been  most  troubled  in  this 
way,  whose  marches  had  been  the  longest. 

In  a  large  number  of  cases  where  tlie  only  prevalent  disease  was 
diarrhoea,  this  was  ascribed  by  the  surgeons  to  the  immoderate  use 
of  cold  water. 

All  accounts  agree  in  representing  the  spirits  of  the  army  on  the 
march  as  excellent.  They  bore  their  hardships  cheerfully  and 
hopefully,  and  the  officers  very  generally  attributed  the  good  health 
of  the  men  in  a  great  degree  to  their  state  of  mind,  and  confident 
anticipation  of  the  decisive  victory. 
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CHAPTBB  L 

mUTART   P0PT7LATI0N   A!fD   KyLTSTMENTS    IN   THB  LOTAL    STATI8,   AB  DEDIKJID 

FROM  OFFICIAL  REPORTS. 

Prkumucart.  1 

Infbmuition  as  to  General  Stmtisticfl  of  the  Army  continnally  needed. 
Also  concerning  number  of  white  males  of  military  age,  in  loyal  States. 
Object  of  this  chapter  is  to  afford  sach  information. 

1.  MiLtTART  POPULATIOll.  1 

Definition. 

Materials  for  the  inquiry  exist  in  the  United  States  Census  of  I860. 

West  Virginia  should  be  included  with  the  Loyal  States. 

Military  population  of  West  Virginia. 
States  and  Territories  of  the  Pacific  Coast  not  here  indnded. 

Number  of  troops  raif<ed  by  the^. 
Militar}'  population  of  the  States  and  Territories  included  in  this  reMtrcli. 
The  same,  for  Pacific  Coast  and  Insurgent  States. 
Statistics  firom  enrollment  by  Provost  Marshal  General. 

a.  Growth  op  Milttart  PopuuATioir.  t 

Rate  of  Increase  for  white  population  of  free  States. 

Immigration  to,  and  mortality  in  this  same  population. 

Natural  increase  of  the  population  by  births  and  immigration. 
Bate  of  increase  for  white  males  of  militar>*  age. 

Number  of  alien  passengers  to  the  United  States  from  1860  to  1864,  indnsive. 

Number  of  male  immigrants  of  military  age. 

Its  ratio  to  total  number  of  alien  passengers. 

Number  who  settled  in  the  free  States. 

Number  of  immigrant  military  population,  during  each  of  five  snooessive  years. 
Total  annual  increase  of  military  population  of  loyal  States. 

Mortality  in  that  portion  not  in  the  army. 
Tabular  view  of  changes  in  military  population  firom  1860  to  1865. 

Only  regular  ratios  for  immigrants  coming  by  sea  are  here  adopted. 

Probably  volunteers  from  Continental  Europe  modified  these  ratios. 

Many  also  from  the  British  Provinces. 

3.  Total  EitusTMurrs  and  Ducrabobs.  4 

Materials  ftom  Report  of  the  Provost  Marshal  G«nsnL 
Modification  of  the  numbers  there  given. 

Estimate  of  number  of  colored  soldien  there  indnded. 

Estimate  of  naval  enlistments. 

Estimate  of  enlistments  at  unknown  dates,  for  nnluown  psriods. 

Credits  allowed  States  in  the  adjustment  of  quotas. 
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Table  of  original  and  reteran  enlistmenttf  and  of  those  expired,  animalljr. 
Analysis  of  the  enlistDient  table  of  Provost  Marshal  General. 

4.  Stbkmgth  op  thb  Armt  at  dipfkbbiit  Datbs.  9 

Numerical  force  at  four  epochs,  according  to  Provost  Marshal  GeneraL 
The  same  at  close  of  the  war,  according  to  the  Secretary  of  War. 

Number  of  volunteers,  regulars,  and  colored  troops  at  that  time. 

Difficulties  of  the  inquiry  on  account  of  refusal  of  information. 
Onr  estimates  believed  to  approximate  closely  to  the  truth. 
Tablb  I.  —  Sirengtk  of  the  United  States  Army  for  each  Manik  of  Oe  Wt»r,  tn  DttaU,      7 

Explanation  of  this  table,  and  sources  of  information. 

Modes  of  estimating  numbers  not  directly  attainable- 

5.  CAsuALTna.  9 

Total  number  of  casualties,  during  the  war,  among  white  troopa. 

Total  number  of  deaths  among  the  white  troops. 

Estimates  of  the  monthly  rate  of  mortality. 

Tablb  II.  —  Death^raU  and  Number  of  Deaths,  in  each  Month  of  the  War,  10 

Total  deaths  in  the  service,  for  officers  and  men,  in  each  class. 

6.  AlViniAL  EHUST1IE3IT8  ABD  DiBOHABOBB.  U 

Explanation  of  table,  and  mode  of  formation. 

Tablb  III.  —  Enlistments  and  Discharges  during  each  Tear  of  the  War.  U 

7.  Numbbb  of  Reenlmtmbbts.  U 

Reenlistments  of  original  three  months'  volunteers. 
Reenlistments  in  1862-03,  of  men  dlwharged  for  disability. 
"  Veteran  "  enlistments  during  1863-64. 
Number  of  other  reenlistments  during  the  same  year. 
"  Veteran  '*  and  other  reenlistments  during  1864-65. 

8.  Gemebal  Schedule.  IS 

These  statistics  pertain  to  white  soldiers  from  the  States  and  Territories  specified  in  §  1. 
Table  IV.  —  Statistics  of  Military  Population  and  Army  annuaUy^fram  1860  tUl  1865.      13 
Table  V.  —  General  Statistics  of  MUitary  Population,  White  and  Colored  Trocp*,  amd 

Navy^  during  the  War.  14 

CHAPTER    XL 

NATITITY  OF  UNITED  STATES  VOLUNTEERS. 

1.  Natubb  of  the  Investigation.  —  Availablb  Matxbiala.  '  15 

Want  of  data  hitherto  for  estimating  nativities  of  the  army. 
Large  difierences  in  the  various  estimates. 
Allegations  that  the  army  consisted  of  foreigners. 

Possible  underestimate  of  the  foreign  element,  by  Americana. 
Nationality  often  undetermined,  even  when  nativity  is  known. 

Only  practical  investigation  of  nationality  is  by  comparing  nativity  of  the  armj  with 
that  of  the  people. 

Place  of  birth  not  generally  recorded  during  early  part  of  the  war. 

Subsequently  the  reiiidence  often  recorded  instead  of  place  of  birth. 
Information  may  be  derived  from  estimates  by  commanding  officers. 

Embarrassment  attending  this  mode  of  inquiry. 

Impossibility  of  distinguishing  original  enlistments  from  others. 

Instances  of  numerous  successive  enliHtments  by  same  men. 
The  enlistment  of  first  million  of  men  chiefly  prompted  by  patriotism. 
Influences  affecting  enlistment  of  subsequent  troops. 
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TheM  later  influences  led  to  a  larger  proportion  of  foreigners. 

OflScial  n:cord«  apply  chiefly  to  soiiiiers  then  enlisted. 
Greater  preponderance  of  native  Americans  among  the  earlier  troops. 

Results  of  this»  investigation  will  overrate  the  proportion  of  soldiers  of  foreign  birth. 
Appeal  for  estimates  to  commanders  of  early  regiments. 

Attempts  to  pursue  this  mode  of  research,  and  obstacles  encoontered. 

Applications  made  to  officers,  and  results  of  the  inquiries 

Value  of  the  estimates  tested. 

2.  Statistics  or  Eivlistmemts  amd  REEMusntEirri.  17 

Number  of  enlistments  and  appointments  to  army  snd  navy  during  the  war. 

Military  and  naval  enlistments  were  aggregated  in  assignment  of  credits. 

Estimated  number  of  musters  into  the  army. 

Reenlistments  must  be  deducted  to  obtain  number  of  men  who  served. 
Number  of  nativities  collected  from  the  official  records. 

Estimated  number  which  must  be  otherwise  obtained. 

Number  deduced  from  estimates  of  officers. 

Remainder  to  be  estimated  by  inference  from  those  obtained  from  records  and  officers. 
Table  I.  —  Enlistmenii/rom  Ihe  several  StaUs^  in  DttaiL  18 

Sources  of  information,  and  notes. 
Data  for  esch  State,  deduced  both  from  State  and  from  Federal  documents. 

Difference  between  the  two  statements. 

Number  of  men  who  paid  commutation-money. 

Naval  enlistments  as  recorded  by  the  P.  M.  G.  were  reduced  to  three  years*  men. 
Discordances  of  documents,  and  the  probable  explanations. 

Col<)n>d  troops  included  in  the  numbers,  as  given  by  the  Provost  Bfarshal  GeneraL 
Estimate  of  total  number  of  reenlistments. 
Official  information  only  to  be  found,  for  special  organizations. 

Method  of  C'^timating  the  number  of  reenlifttments. 
Data  for  an  accurate  determination  are  unattainable. 

They  probably  do  not  exist  in  the  War  Department. 

Remark  of  Provost  Marshal  General  on  this  subject. 

Apportionment  of  estimated  reenlistments  among  the  States. 
Table  of  estimated  and  recorded  numbeT  for  each  State. 

3.  COLLECTIOH  OF  NATIVITIES  OP  SOLDIBBS.  88 

Tabulation  of  results  already  deduced. 

Nativities  recorded  at  the  State  capitols  were  collected  by  special  agents. 

Special  rolls  giving  the  nativities  found  in  some  instances. 

Addresses  of  commanding  officers  of  early  regiments  obtained  at  the  State  capitols. 

Letters  sent,  replies  received,  and  information  gathered. 
Table  II.  —  Gtntral  Summary  of  JSnlistmenUf  and  of  NatwiHes  recorded  or  ettimatetL      36 

4.  Results  aicd  Inpebxkces  SEOARDiifo  NATivrnBfl  op  the  VoLuirrEBB  Army.    26 

Nativities  of  soldiers  for  whom  there  are  neither  records  nor  estimates. 

Manner  of  distributing  these  for  different  States. 

Underestimate  of  American  nativities  inevitable,  by  this  process. 

No  other  equally  correct  method  is  available. 
Tabije  III.  —  Nativities  of  United  States  Volunteer  Army,  by  States  in  wkieh  enUsted.       27 
Table  IV.  —  Distribution  of  the  Number  of  Volunteer  Soldiers  according  to  Nativities 

of  the  People  in  1860.  28 

Comparison  of  nativities  of  the  army  with  those  of  our  population. 

Existing  statistics  permit  no  other  comparison  of  the  kind. 

Regular  immigration  had  increased  the  foreign-born  portion  since  1860. 
Influence  of  bounties  in  attracting  foreign  soldiers.  —  Desertions  among  this  class. 

Remarks  of  Provost  Marshal  General  regarding  "  bounty-jumpers.'* 

Number  of  desertions. 
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Additional  remarks  of  Prov.  Manhal  Gen'I  concerning  deaerters  and  bonnty-jampen. 
Infemcea  from  tliia  investigation.  | 

Proportion  of  native  Americans  among  enlisted  men  was  about  8  per  cent,  leaa  dm 

among  loval  white  population  in  1800. 
The  foreigners  who  deserted,  offset  this  difference,  leaving  natire  Americans  in  tte 

ranks  in  as  large  proportion  as  in  the  population  referred  to. 
No  account  is  here  taken  of  legitimate  influence  of  immigration  after  Jaly  1880. 
American  element  among  ofllcers  much  larger  than  among  the  men. 

CHAPTER    m. 

AGES  OF  THE  ORIGINAL  Y0LUNTKEB8. 

1.  Introductort.  80 

The  collection  of  the  ages  of  soldiers  commenced  by  Mr.  Elliott 
This  collection  cumpleted  for  volunteer  organizations  at  first  master  in. 

Facilities  afforded  by  the  officers  in  charge. 

Amount  of  material  and  arrangement  of  its  tabulation. 

Personal  execution  of  the  details. 
Limits  of  this  inventigation. 

Some  re^^inients  belonging  here  are  not  included. 

Table  showing  for  each  State  the  latest  ref;iment  included,  and  its  date. 
Total  number  of  oflicers  and  men  whose  ages  are  here  discussed. 
Limits  of  age,  and  number  found  outside  these  limits. 

The  46tb  year  of  age  was  practically  included  within  the  roilitarj  limits,  and  is  to  re- 
garded in  this  re>€arch. 

Total  number  of  of!ici>rM  and  men  from  whose  ages  the  general  formulas  are  deduced. 
These  statistics  found  renidrkably  conformable  to  law. 

When  discordant,  valuable  inferences  are  thence  deducible. 
The  laws  found  to  govern  ages  of  ofiicers  and  men,  suggest  a  similar  inrestigation  regarding 
the  population. 

Ineffectual  attempts  to  obtain  information  on  this  subject. 

Great  deficiency  in  our  knowledge  both  of  facts  and  laws. 

One  publish»*d  attempt  to  classify  population  of  the  United  States  hy  agiea. 

The  census  returns  are  divided  into  too  large  groups  of  age. 

Importance  of  subjecting  census  of  1860  to  a  similar  discussion. 

The  results  seem  available  for  life-tables,  with  advantage. 
Diversity  of  life-cur\'e  for  the  United  States  from  that  used  in  English  life-tables. 
Marked  difference  in  the  distribution  by  ages  of  the  officers  and  the  men. 

Close  accordance  of  each  with  law. 

2.  Ages  op  the  Enlisted  Mbv.  3} 

Grand  total  at  each  year  of  age,  assorted  in  four  classes. 

Table  I.  —  CluMfied  Summary  of  Enlisted  Volunteers,  M 

Excess  and  defect  of  the  numbers  in  this  table  for  particnlar  ages- 
System  perceptible  in  these  irregularities. 
General  inferences. 

Proportions  above  and  below  limits  of  military  age. 

Average  age  at  last  birthday,  at  time  of  enlistment,  etc. 

Numbers  of  men  within  various  limits  of  age. 

Accordance  of  these  large  results  with  those  previously  found  fbr  Massachosetta. 
Tables  for  the  several  States  agree  in  indicating  the  same  general  law. 

Character  of  this  law,  and  general  formula. 
Four  constants  to  be  determined.    Best  mode  of  determining  the  modulus  of  progressfon. 

Values  of  the  other  constants  are  best  determined  by  the  method  of  least  squares. 
Expression  for  definite  sum  between  any  given  ages. 

Actual  mean  age  corresponding  to  the  mean  of  ages  at  last  birthday. 

Age  corresponding  to  the  average  for  any  period  of  years. 
Numerical  values  deduced  from  Table  I. 
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Table  II.  —  Grand  Total  of  KnlitUd  Men,  38 

Comparison  of  theoreticAl  with  recorded  numbers  at  different  ages. 

Table  of  mean  af^ex  corresponding  to  ages  at  la»t  birthday. 
Tables  similar  to  Table  II.  have  been  prepared  for  S7  SUtes  and  groups  of  Stataa. 

Only  twelve  are  here  given. 
Table  UL-^Agta  of  United  States  Volunteer  Infantry,  40 

Table  IV.  —  Ages  of  Uniteti  States  Volunteer  Cavalry.  41 

Table  V.  —  Ayes  of  United  States  Volunteer  Artillery,  43 

Table  VI.  — ^^^m  of  Maine,  New  Hampshire,  Vemumt,  and  Omnecticui  VchuiUsrs.    48 
Table  VII.  —  Ages  of  Massachusetts  Volunteers,  44 

Table  VIII.  — ^^M  o/A'ew  York  VoiunUers,  45 

Table  IX.  —  Ages  of  Pennsylvania  roAm^eers  (including  Reserves).  46 

Table  X.  —  Ages  of  Ohio  Volunteers,  47 

Table  XI.  —  Ages  of  Indiana  Volunteers.  48 

Table  XII. — Ages  of  Michigan  Vohtnteers,  49 

Table  X 1 1 1 .  —  Agrs  of  Illinois  1  ^olunteers.  80 

Table  XIV.  —  Ages  of  H'ucofwtn  and  Jowa  Vi^unteers.  61 

The  constants  from  each  of  these  groups  agree  with  those  from  their  aggregate 

Only  one  group  in  which  the  formula  already  given  is  at  all  inadequate. 
Attempts  to  deduce  a  law  of  distribution  for  loyal  troops  from  border  States. 

It  h  evident  that  volunteering  did  not  follow  an  undisturbed  law. 
Anomaly  of  results  from  ages  of  Illinois  troops. 
Summary  of  the  results  from  the  thirteen  tables  preceding. 
Table  XV. —  Constants  deduced  for  Special  Classes  of  Volunteers.  88 

Peculiarities  of  the  xxisiduals  in  Tables  II.  to  XIV. 

Excess  of  recorded  numbers  at  18  and  21 ;  defect  of  the  same  at  19  and  20. 

These  residuals  furnish  a  measure  of  the  misstatements  of  age. 

Amount  of  excess  and  defect  at  these  ages. 

Similar  excestt  in  latest  year  of  militar}*  age,  viz.,  44  in  some  States,  45  in  others. 

Average  diiH:ordance  between  computed  and  recorded  numbers  at  these  ages. 
Tendency  to  state  in  "  round  numbers,*'  and  its  effect. 
Chart  A  shows  thexe  discordances,  and  the  curve  of  enlistments  at  each  age. 
Chart  B  shows  the  discordances  and  curve  for  the  number  at  and  over  each  age. 
Chart  U  shows  the  variation  with  age,  in  the  proportion  of  officers  and  men  to  the  militai/ 

population  of  the  United  States. 
Chart  D  shows  the  same  in  reference  to  military  population  of  loyal  States  only. 

3  Ages  op  Officers.  55 

Total  number  of  officers  considered;  number  within  limits  of  military  age. 
The  general  formula  for  enlisted  men  is  here  inapplicable. 
Empirical  formula  representing  the  numbers  at  each  age. 

Mode  of  obtaining  numerical  values  for  the  constants. 

This  expression  requires  yet  another  term  for  ages  above  45. 

Numerical  expressitm  for  ages  of  officers  between  18  and  50. 
Curves  for  ages  of  officers  are  also  represented  on  Charts  A  and  B. 

Greatest  discordance  here  found  is  for  19  years,  but  subsequent  accordance  is  doM. 
Table  XVI.  — ^^m  of  Officers  of  United  States  Volunteers.  87 

Mean  ages  of  officers,  at  last  birthday,  at  muster  in,  etc. 

Proportion  of  officers  to  enlisted  men,  to  population,  etc. 

Caution  as  to  significance  of  these  quantities. 
Table  XVII.  —  Relative  Pi-aportums  of  Officers,  Enlisted  Men,  and  White  Mah  Ptptt- 

laUon,  at  same  Age,  68 

4.  POFITLATION  OF  THE  UnITKD  StATES  AXD  OF  THE  LOTAL  STATES.  69 

Reason  for  this  discussion. 

Territory  regarded  as  belonging  to  the  loyal  States. 

Only  the  white  male  population  is  here  considered. 

Difficulty  of  deducing  the  required  numbers  from  census  retams. 
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Fxplmnation  of  Tables  XVIII.  and  XIX. 

Comparirton  of  fipires  deduced  from  the  ceniius  and  fh»ni  fonnnUi. 

Close  accordance  of  the  theoretical  numbers,  for  Mge»  above  20  yean. 
Tablb  XVIII.—  White  MaU  PcjAilation  of  the  IMtrd  States  in  I860.  60 

Tablb  XIX.—  White  Afaie  Papulation  of  the  Loyal  States  in  1860.  60 

Formulas  which  represent  the  theoretical  numbers. 

Corresponding  distribution  of  the  population  by  ages. 
Description  of  Tables  XX.  and  XXI. 
Later  study  has  led  to  a  formula  covering  the  whole  range  of  life. 

Its  agreement  not  so  clow  within  the  limits  of  military  age. 

But  the  earlier  and  later  numbers  are  ver}'  well  represented. 

It  seemi>  an  inifiortant  step  toward  a  knowledge  of  the  life -curve. 

Form  of  the  expresnlon.    Appendix  to  this  chapter. 
Table  XX.  —  White  Male  Population  of  the  U.  S.  in  1860,  &y  mngU  Tears  of  Age,  6S 

Table  XXI.  —  White  Malt  P/pulation  of  the  Loyal  States  in  1860,  by  single  YeanofAtft,  64 
Curious  differences  in  the  distribution  of  a^es  for  the  two  populations. 

Chart  E  shows  these  differences  conspicuously. 

The  convexities  of  the  two  life-curves  are  in  opposite  directions. 

Afpendix,  ox  the  Ages  of  a  Pofitlatiov.  66 

The  true  law  governing  the  relative  number  of  persons  at  any  age  seems  mpproximately 
attained. 

Its  importance  seems  to  warrant  its  introduction  here. 
General  formula  for  the  niiml)er  at  any  given  age  in  any  tolerably  homogeneoos  popnlAtioo. 

Special  case,  in  which  the  formula  becomes  very  simple. 

The  numbers  for  any  age  are  strictly  proportional  to  the  popolation. 

Therefore  the  formula  represents  the  avernge  expectation  of  life. 
Application  to  the  several  censuses  of  the  United  States. 
Remarkable  inference  from  the  numerical  values  of  the  constants. 

The  structure  of  our  jtopulation  is  assimilating  to  the  special  case  mentioned. 

Amount  of  influence  of  European  immigration  upon  these  constants. 
Application  of  the  formula  to  the  two  last  censuses  of  England  and  Wales. 

Same  gradual  approach  toward  the  special  case  is  here  perceptible. 
Application  to  the  laat  three  censuses  of  France. 

The  special  case  of  highest  simplicity  exi^s  here  already. 

Peculiarity  of  the  Frenth  life-curve  for  early  ages. 
Chart  F  exhibits  the  lifccur\'e  for  the  three  nations,  on  the  same  scale. 
Chart  G  shows  corresponding  values  for  the  numbers  under  each  year  of  age. 
Close  accordance  between  the  computed  and  the  obser\'ed  numbers. 

Discrepancies  in  the  French  tables  for  the  numbers  of  those  bom  in  the  last  centniy. 

Probable  historical  explanation  of  this  phenomenon. 
Table  XXII.  —  Comjnttrd  aiul  Ob»erved  Ages  of  the  Population  of  the  United  States  in 

1830  and  1840.  69 

Table  XX III.  —  Ccmjmted  and  Observed  Ages  of  the  Population  of  the  United  States 

in  1850  and  1860.  69 

Table  XXIV.  —  Computed  and  Observed  Ages  of  the  Population  of  England  and  Wales 

in  1851  rm<i  1861.  70 

Formulas  belonging  to  these  populations. 
Table  XXV.—  Computed  ami  Obstntd  Ages  of  the  Population  of  France  in  1851, 

1866,  18»il.  71 

Formulas  belonging  to  these  populations. 
Pmssian  statistics  give  results  analogous  to  the  English. 
Algebraic  expressions  for  the  number,  and  for  the  mortality  at  any  age. 

Simplified  expressions  for  these  numbers,  in  the  special  case. 

The  life-curve  for  advanced  ages  is  not  an  asymptote. 

Biany  interesting  lines  of  research  are  here  suggested. 
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CHAPTER   IV. 
AGES  OF  RECRUITS. 
1.  Nature  of  thk  Problxk.  78 

Investigation  of  agen  of  recruits,  in  the  same  way  as  for  volunteers,  is  impossible. 

Relative  ages  of  the  population  at  home  were  much  changed  bj  enlistments. 

The  proportion  of  recruits  at  different  nges  was  thun  greatly  modified. 

Each  subs>equt>nt  call  for  troops  incn*ased  the  irregularity. 

Consequently  no  simple  law  exi!«t.<*,  expressing  the  ages  of  recruits. 
The  problem  is  complex,  relating  both  to  enlistments  and  to  military  population. 

An  approximate  determination  is  needed  of  the  enlistments  at  each  age  in  each  year. 

Ratios  of  these  to  the  population,  to  be  taken  from  last  chapter. 

Aggregate  of  recruits  deduced  for  each  age  must  be  compared  with  records. 

The  formula  for  volunteers  to  be  so  modified  as  to  make  the  residuals  a  minimom. 

This  last  implies  a  special  adaptation  of  that  formula  to  the  early  troopa. 

2.    FUKDAMENTAL  STATISTICS.  74 

Oor  inquiry  muot  be  based  upon  Tables  IV.  and  V.  of  Chapter  I. 
Modification  of  those  figures  needed  for  our  present  )>urpoRe. 

The  entire  number  of  soldiers  not  to  be  deducted  from  military  popnlation. 

Soldiers  not  of  military  age  to  be  subtrsctt'd  from  this  portion  of  the  population. 

And  the  deaths  of  those  who  had  sen-ed  in  army  to  be  considered  by  themselves. 
Description  of  the  table  on  which  our  computations  are  founded. 
Table  I.  —  Military  Population  and  EnlittmenU^  during  the  War.  76 

8.  Method  of  Iiivestioation.  76 

Formula  obtained  for  the  ages  from  grand  total  of  volunteers. 

Discordances  of  observed  and  computed  numbers  at  certain  ages. 

Computation  twice  repented  after  modifying  the  recorded  numbers. 
First  assumed  formula,  thus  obtained. 

Supposed  enlistments  before  July  1863  distributed  by  this  formula. 

Ratio  of  enlistments  to  militan*  population  thus  obtained. 

These  ratios  proportionally  applied  to  the  remaining  military  population. 

The  sum  of  the  numbers  at  each  age  in  these  two  years  gives  a  new  law  of  distribution. 
Hypothetical  formula  deduced  from  this  new  series  of  numbers. 

Mode  of  deducing  the  desired  formula. 
Adopted  formula  for  ages  of  volunteers  from  the  normal  population. 

4.  Changes  of  Home  Popuiation  durimg  the  War.  77 

« 

The  oonrse  of  this  investigation  may  be  presented  in  tabular  form. 
Original  enlistments  are  first  considered,  reenlistments  aflerwards. 

Advantage  of  this  arrangement 

The  ages  of  those  reenlisting  are  assorted  by  the  laws  applying  at  the  time  of  original 
enlistment. 

This  assumes  that  the  ratio  of  reenlistments  was  constant  for  all  ages. 

The  statistics  for  the  first  fifteen  months,  reduced  to  the  scale  of  one  year. 
Law  of  mortality  for  the  population  at  home. 

Mode  of  computing  the  table  of  mortality  by  ages. 
Table  II.  —  Mortality  of  Military  Populaiian  not  in  the  Army.  79 

Assumed  ages  of  immigrants. 
Table  III.  —  Unenlisted  Military  Population  and  Annual  Enlistmenii,  by  Aget,  uting 

Formula  for  VUunteen.  gQ 

Comparing  the  aggregates  of  these  enlistments  we  have  the  computed  numbers. 

By  the  recorded  numbers  for  recruits  we  may  test  the  adopted  formula. 
Table  IV.  —  Ages  of  Becruitt  uting  the  adopted  Formula  for  VolwUeers.  82 
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5.  PixAL  Ihpbiikiicis.  8S 

Order  of  magnitude  of  differences  (c.  —  o.)  for  recmitfl. 

Tbe  tendency  to  enlist  was  connected  with  the  age  by  a  distinct  law. 

If  this  law  acted  as  markedly  for  recruits  as  for  volunteers,  the  more  detailed  method 
should  render  it  more  conspicuous. 

Corrections  of  the  constants  obtained  by  careftil  study  of  the  residuals. 
Formula  for  the  ages  of  recruits. 

That  portion  of  Table  III.  which  refers  to  dates  since  July  186S,  most  be  modified. 
Table  V.^Unenlisted  MUUarff  Pofmiation  ami  Anmtal  EnUtimenUf  by  Ages,  «wii^ 

Formula  for  RecndU,  84 

The  table  of  actual  ages  of  recruits  may  hence  be  readily  deduced. 

The  excess  here  manifested  in  recorded  number  at  21  years  is  nearly  balanced  bj  the 
defect  at  19  and  20. 
Table  VI.  —  Agti  of  RecrmU^  deduced  from  mmi  ProbdtU  Formula,  85 

Actual  age  corresponding  to  average  **  age  last  birthday,**  for  reeroits. 

Effect  of  misstatement  of  ages  below  18  and  21. 

Table  of  actual  ages  corresponding  to  ages  at  last  birthday. 

6.  Ages  of  the  Armt  in  each  Tbab.  86 

Results  obtained  for  volunteers,  recruits,  and  reenlisted  men  are  here  combined. 
Table  VII.  —  Age*  of  Volunteer  Army  at  fovar  different  Epochs.  87 

Table  of  average  ages,  and  of  proportional  numbers  within  certain  limits  of  age. 

CHAPTER  V. 
BTATURBB. 
1.  Statistics  collected,  ahd  Mode  or  Discumov.  88 

Plan  of  the  investigation. 

Facilities  accorded  and  refUsed. 

Collection  of  naval  records  at  Navy  Department 
Total  amount  of  materials  collected. 
Manner  of  tabulation  and  assortment. 
Limits  of  stature  for  volunteer  and  regular  troops. 

Number  under  61  inches. 
Inaccuracy  of  original  measurements. 

Tendency  to  record  in  round  numbers. 
Tabulation  by  counts,  in  order  of  record. 

Tabulation  in  historical  order  not  feasible. 
Mean  statures  of  enlisted  men  do  not  belong  to  the  mean  of  thdr  ages. 
Age  of  full  stature  found  to  be  later  than  generally  supposed. 

It  differs  for  different  States  and  countries  of  birth. 

Importance  of  deducing  mean  statures  from  ages  after  full  growth. 
Stature  of  volunteers  differs  from  that  of  recruits. 
These  statistics  chiefly  derived  from  recruits. 

Discordances  between  these  results  and  those  of  Provost  Marrfial  General. 
Manner  in  which  the  measurements  were  mnde. 
Distribution  of  the  men  according  to  their  nativities. 
Statures  regarded  as  excessive  and  requiring  investigation. 

Verification  of  official  records. 

2.  Heights  at  each  Age,  by  States  or  EHusniBnT.  gg 

Description  of  Table  I. 

Table  I.  —  Mean  Heights  at  eadi  Age^  by  States  of  EnBrtment,  94 

No  apparent  geographical  influence  is  here  indicated. 

Tables,  showing  for  each  State  the  distribution  by  age  and  height 
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8.  Hbghts  at  mACH  Agb,  bt  Natiyitixi.  96 

Tabolation  similar  to  that  by  States  of  enlistment. 

Eighteen  tables  exist,  showing,  for  each  nativity,  the  number  at  each  age  and  height. 
Table  II.  —  Natives  of  New  England  States^  by  JItighta  and  Aget.  96 

Tablr  III.  —  Natives  of  New  York,  New  Jersey^  and  Pennsylvania,  by  Heights  and  Ages.  98 
Table  IV.  —  Natives  of  Ohio  and  Indiana,  by  Heights  and  Ages.  100 

Table  V.  —  Natives  of  Ireland,  by  Heights  rmd  Ages.  102 

Table  VI.  —  Afean  Heights  at  eadi  Age,  by  Nativities.  104 

Differences  of  stature  in  different  States  are  manifest,  whatever  the  classification. 

They  are  more  conspicuous  in  the  classification  by  nativities. 
Table  VII.  —  Mean  Heights  at  each  Age,  by  Regions  of  Enlistment.  106 

Difference  between  results  of  Tables  VI.  and  VII.,  and  its  explanation. 
Stature  and  law  of  growth  are  dependent  both  upon  stock  and  rearing. 

4.  Law  of  Gbowth.  107 

These  statistics  probably  the  first  which  are  copious  enough  for  safe  inforenoes. 
Quetelet's  opinion  that  growth  continues  till  after  the  age  of  25. 
His  inferences  were  from  few  cases,  and  a  single  locality. 
This  research  confirms  and  generalizes  the  inference. 
Inferences  for  white  soldiers  from  our  statistics. 

1.  Rate  of  g^wth  suddenly  diminishes  at  about  20  yean. 

Stature  continues  to  increase  until  about  24. 
2f.  A  period  of  suspension  of  growth  at  about  24  years. 

Subsequently  a  slight  increase  until  full  stature  is  attained. 

3.  The  normal  epoch  of  maximum  stature  generally  as  late  as  30  yean. 
It  varies  for  different  classes  of  men. 

4.  The  annual  variations  after  about  23  years  are  very  small. 

The  epochs  of  suspension  and  maxima  vary  with  the  class  of  men. 
The  fluctuations  of  mean  stature  during  the  ages  23  to  34  are  veiy  amalL 

They  may  not  be  regarded  as  accidental,  or  as  only  apparent. 

Is  their  existence  due  to  the  crudeness  of  the  original  measurements? 

Examination  of  this  question  by  results  of  76  tabulations.  109 

Table  of  ages  of  maximum  stature  for  different  groups  of  men. 
The  fluctuations  do  not  seem  due  to  bad  measurements. 
Table  showing  number  of  men  from  which  each  age  of  maximum  is  derived. 

9-11  ths  of  all  Are  in  classes  whose  maximum  is  after  31. 

Nativities  indicating  other  ages  of  maximum  stature. 

Classifying  by  States,  about  8-llths  of  all  give  the  maximum  after  80. 

Correctness  of  inference  not  impaired  by  smallness  of  the  quanti^. 
Amount  of  growth  after  26  years,  for  native  Americans. 

Table  showing  excess  of  full  stature  over  that  at  26,  for  six  American  nativities. 
Reali^  of  suspension  of  growth  at -about  24  years. 

Charts  H  and  I  show  the  character  of  this  disturbance. 

Variations  of  mean  stature  for  ages  after  22,  by  nativities.  Ill 

Variations  of  mean  stature  for  ages  after  22,  by  States. 

Apparently  there  is  a  real  arrest  of  growth. 

The  phenomenon  is  masked  in  the  aggregate  of  the  nativities. 
Vain  attempts  to  represent  the  law  of  growth  by  a  formula. 

Statures  for  earlier  ages  are  needed  for  thb  purpose. 
Measuring  apparatus  distributed  to  institutions  of  learning. 
Important  field  of  research  open,  as  regards  physical  dimensions  of  man. 
Approximations  to  curve  of  growth  for  ages  here  discussed. 

Charts  H  and  I  show  normal  statures  at  each  age,  for  14  nativities. 

Reference  of  mean  stature  at  any  age,  to  that  at  any  other. 
Table  VIII.  —  Mean  Statures  at  each  Age  for  Ftntrieen  different  Natimiies.  118 

The  variation,  in  epoch  of  full  stature,  for  different  nativities,  seems  normal. 

Growth  in  height  continues  longest  for  Americans  and  Irish. 
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Order  of  other  nativities  by  time  of  growth. 

Similar  inferences  deduced  from  tabulation  bj  States  of  enlistment 
This  investigation  is  based  upon  an  assumption. 

Objection  to  this  assumption,  and  answer  to  the  objection. 

Note  illustratinir  the  correctness  of  this  answer. 

More  satififacton'  answer  afforded  by  manuscript  tablet. 
The  relative  number  of  tall  men  blowly  increases  with  the  age. 

This  increase  shows  no  superior  vitality  in  this  class. 
Upon  facts  now  presented,  our  knowledge  of  Law  of  Growth  for  the  average  mui  depends. 

Inferences  from  the  average  of  men  may  not  apply  to  the  average  man. 

I<ehmann*s  memoir  on  application  to  individuals,  of  laws  deduced  from  mvtngeB. 

Thei^e  laws  may  fail  to  indicate  striking  and  unfailing  phenomena. 

Illustration  from  shoot  in  growth  at  entrance  upon  manhood. 
The  curve  for  any  individual  has  two  branches,  meeting  in  a  cusp. 

This  cusp  is  obliterated  in  the  mean  of  many  individuals. 

The  curve  for  such  a  mean  shows  no  token  of  anv  shoot. 
The  epoch  in  question  may  be  physiologically  considered  as  a  new  birth. 

May  not  a  sudden  accession  of  growth  take  place  at  other  epochs? 

Is  there  such  an  accession  at  the  second  dentition? 

The  curve  of  stature  suggests  some  such  phenomenon  at  about  24. 
Growth  ill  stature  perhaps  not  fully  terminated  during  life. 

Influences  which  would  conceal  its  effect. 

The  increase  in  length  of  the  larger  bones  may  cease  at  an  earlier  date. 

Evidence  of  increase  in  stature  aAer  ossi6cation  of  the  epiphyses. 

These  hypotheses  explain  the  diminution  in  height  at  24. 

5.  Full  Staturb.  Ug 

The  full  stature  of  man  has  been  hitherto  undetermined  for  any  nationality. 
Various  statements  by  different  authorities. 

Wide  range  and  uncertainty  of  these  statements. 
Even  here  the  ages  proper  for  deducing  full  stature  are  uncertain. 

Suggestion  of  Dr.  Villerm^,  that  comfort  and  ease  increase  full  stature,  and  hasten  its 
attainment. 

This  idea  not  entirely  confirmed  by  present  results. 

An  element  of  correctness  in  it  is  indicated  by  our  results  for  sailors. 
Limits  of  age  adopted  in  deducing  full  statures. 

Table  IX.  —  A/ eon  Statures  for  different  Perindt  of  Age^  by  Stale*.  122 

Table  X.  —  Mean  Statures  fir  differtnt  Periods  of  Age^  by  NoHvitie*.  laj 

The  decrease  in  stature  aAer  45  years,  exerts  xmall  influence  here. 

Its  effect,  supposing  a  given  decrease  m  all  soldiers  over  46. 

Principle  Hdopted  in  computing  the  full  ststures. 
Tarlk  XI.  —  Full  Statures,  for  Soldiers  of  18  different  States  and  14  dtferent  Nativities.  125 
The  full  stature  for  any  nativity  seems  to  vary  in  different  States. 

This  inference  confirmed  by  the  684  manuscript  tables  of  height  and  age. 
Table  XII.  —  Statures  of  Natives  of  New  England  States,  bg  Ages  and  Regions  where 

enlisted.  126 

Table  XIII.  —  Statures  of  Natives  of  New  Vork^  by  Ages  and  Regions  where  eniisted.     127 
Stature  dependent  both  upon  ancestry'  and  influences  during  growth. 

Residence  in  Western  Stales  during  growth  tends  to  increase  stature. 

Similar  influences  exist  probably  in  many  Southern  States. 
Those  States  which  produce  highest  stature  for  natives,  tend  most  to  increase  statore  of 
immigrants. 

No  geographical  law  indicated  in  the  order  of  relative  full  statures. 

Possible  explanation  of  the  phenomenon  by  character  of  the  soil. 

Effect  of  reriidence  in  America  upon  stature  of  Europeans. 
Table  XIV.  —  FuU  Statures  of  Irish  and  Germnns  enlisting  in  Eight  d^erent  Statee^ 

compared  with  each  other,  and  with  Natives  of  these  States  enlisting 
at  Home.  IStS 
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Similar  piMnomenon  for  natives  of  adjacent  States,  here  iggngated* 
Tablb  XV.  —  Comparison  of  St€Uures  of  Natwtt  of  Ohio  and  Indiana^  enUiUng  in 

Indiana.  1S9 

Attempts  to  compare  statures  of  men  enlisted  in  cities  and  in  country. 
Other  desirable  researches,  now  found  impossible. 

Kesults  of  measures  of  students  at  Cambrid^,  England,  and  at  Edinburgh. 
Measurement  of  students  at  Har%'ard  and  Yale  Colleges. 
Table  XVI.  —  H fights  of  Harvard  and  Yale  StudenU.  180 

Resultant  mean  statures  for  each  year  of  age. 

The  same  by  periods  of  age. 

Extreme  statures  found  among  these  students. 
Summary  of  inferences  regarding  full  stature. 

It  does  not  chiefly  depend  upon  the  temperature  of  a  region. 

Nor  is  the  nationality  a  controlling  influence. 

Nor  does  it  depend  upon  the  degree  of  comfort,  as  principal  agency. 

Nor  upon  the  elevation  of  the  district. 

Tet  all  these  influences  doubtless  contribute  to  the  general  result. 

6.  Staturb  op  Sailors.  189 

Mean  heights  of  men  on  New  York  naval  musters,  less  than  those  of  soldiers. 

The  diflTerence  averages  an  inch  and  a  quarter  for  each  age. 

Table  of  excess  in  stature  of  New  York  soldiers  over  sailors,  at  each  age. 

Delay  of  development  and  real  defect  of  full  stature  in  sailors. 
Collection  of  statures,  and  ages  of  sailors  elsewhere  enlisted. 

Assistance  of  officers  of  the  Navy  Department. 

Statistics  of  sailors  collected,  and  their  classification. 
Epochs  of  full  stature  for  diflTerent  classes  of  sailors. 

Explanation  of  these  phenomena. 

Note  on  ages  of  full  stature  for  sailors  of  different  nativities. 

Table  of  these  ages  for  18  nativities,  in  three  classes  of  sailors. 
Table  XVII.  —  HtighU  of  Sailors,  hy  Ages  and  Nativities.  185 

Table  XV III. —  Heights  of  ^^ Landsmen,*''  by  Periods  of  Age  and  NativiHes.  141 

Table  XIX.  —  Heights  of  "  Seamen;*  by  Periods  of  Age  and  Nativities,  148 

Table  XX.  —  Heights  of  Sailors,  by  Periods  of  Age  and  Nativities.  143 

Inferior  stature  of  sailors  explained  by  enlistment  of  short  men. 

This  explanation  inadequate  to  account  for  all  the  facts  observed. 

The  difference  in  height  of  soldiers  and  sailors,  found  after  excluding  ftt»m  the  data  al] 
statures  above  66  inches. 


9.  Stature  op  other  Races  of  Men.  144 

Hei^t  of  Laplanders  and  Patagonians,  according  to  Tenon. 
Esquimaux,  according  to  Pauw. 

Natives  of  Pacific  Coasts,  acconling  to  Rollin,  of  T^  P^rouse^s  expedition. 
Chayma  and  Caribe  Indians,  according  to  Humboldt. 
Patagonians,  according  to  various  authorities.    D*0rbigny*8  observations. 
Puelches,  according  to  D*Orbigny. 

Various  races  of  South  American  Indians,  according  to  D'Orbigny. 
New  Zealanders,  according  to  Thomson. 
Bushmen,  according  to  Freycinet. 
Obongoes,  according  to  Du  Chaillu. 
Data  in  War  Department  might  give  stature  and  law  of  growth  for  negroes. 
Descriptive  musters  are  probably  there  for  180000  colored  men. 
Access  to  these  refused  to  the  Commission  by  Mr.  Stanton. 
Data  accessible  only  for  40  000  soldiers,  and  4  000  sailors. 

This  number  inadequate,  on  account  of  the  large  numbers  of  mixed  race 

Several  varieties  of  negro  in  the  Southern  States. 

These  are  intermixed  with  each  other,  and  with  Indian  races. 
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Discussion  of  sUtnrM  of  colored  mon  hoped  for  from  Provost  llarsiiars  statistics. 

Vain  attempts  at  results  for  negroes  and  malattoes  separately. 

Final  assortment  into  those  bom  in  Free,  and  those  bom  in  Slave,  States. 
Tablk  XXI.  ~  UeighU  of  Culortd  SoldUr^,  6y  Agts,  147 

Table  XXII.  —  HeighU  of  Colortd  Solditn,  by  Periodt  of  Agt,  148 

These  results  show  an  laferior  stature  for  natives  of  the  Free  States. 
But  the  full  stature  for  these  is  attained  later. 
The  rpg^ions  where  these  were  enlisted  fpve  same  results  for  white  men. 

Decrease  of  stature  aAer  maximum,  earlier  and  greater  for  negroes. 

Caution  as  to  the  recorded  ages  of  Muthera  negroes. 
IllustratioD,  by  ages  in  Table  XXI. 
Tablk  XXIII.  —  IhiyhU  of  Colored  Saihrty  by  Age*.  14f» 

Table  XXIV.  —  UeighU  of  Colored  Sailor$,  by  Periodt  of  Age,  150 

Difference  in  height  between  sailors  and  soldiers,  like  that  for  whites. 

Development  in  stature  diminished  and  delajed,  bj  a  nautical  life. 

Small  number  of  colored  sailors  renders  minuter  discussion  useless* 
Measurements  made  of  500  Iroquois  Indians. 

Selection  of  subjects  for  measurement. 
Table  XXV.  —  Heights  and  Ages  of  Jroqwna  Indiant,  151 

Table  of  corresponding  mean  heights,  by  ages. 
Mean  heights  of  Iroquois  Indians,  by  periods  of  ttges. 

8.  Extremes  op  Statitbb.  152 

Special  inquiries  as  to  statures  recorded  as  77  inches  or  more. 

About  one  sixth  of  such  records  have  been  found  erroneous. 
Understatures  tabulated,  —  limit  adopted  for  understature. 

Proportion  and  number  of  understatures. 

Non-attainment  of  full  growth  was  the  occasion  of  many  of  these. 
Number  who.«e  heights  attained  the  limit  of  75  inches. 
Proportion  of  very  high  and  very  low  statures  among  French  conscripts. 
Maximum  and  minimum  statures  observed  by  Llharsik,  and  others  on  record. 
Proportion  among  American  soldiers  at  each  inch  of  height  above  75. 

Proportion  among  American  soldiers  of  same  age  as  French  conscripts. 
Tables  exhibiting  the  distribution  of  ver}'  high  statures. 

Extent  to  which  subsequent  growth  of  thf*  men  would  change  these  tables. 
Table  XXVI.  —  Number  of  Soldiers  upwards  of  75  Inches  Tall^  by  Heights  attd  Apes,  154 
Table  XXVII.  —  Proportional  Number  of  the  same,  in  each  100  000  of  the  same  Age,  155 
Table  XXV 111.  —  Number  of  Soldiers  upwards  of  76  Inches  Tally  by  Heights  and  States,  156 
Table  XXIX.  —  Proportional  Number  of  the  same,  in  each  100  000  from  the  same  State^  156 
Table  XXX.  —  Number  of  Soldiers  upwards  of  7b  Inches  TnUy  by  Heights  and  Nativities.  158 
Table  XXXI.  —  Proportional  Number  of  the  same^  in  ench  100000  of  the  srtnie  Nativity.  158 
Table  XXXII.  —  Number  of  Soldiers  upwards  of  7b  Inches  Tall,  by  Ages  and  Ntstivities.  180 
Table  XXXI 1 1.  —  Projxtrtional  Number  of  the  same,  in  each  100  0(K)  of  the  some  NcUrriiy.  162 
Table  XXXIV.  — Proy^^iona/  Number  of  Tall  Men  in  each  10000  of  same  Age  and 

Nativity.  184 

Among  the  early  troops,  the  proportion  of  tall  men  was  quite  as  large. 
Number  of  men  not  less  than  80  inches  in  height. 

Men  of  this  class,  whose  descriptive  musters  are  recorded. 

Special  details  concerning  some  extremely  tall  soldiers. 
Fitness  of  very  tall  men  for  military  duty. 
Number  of  men  below  61  inches  in  height. 

Degree  of  dependence  of  understature  upon  age,  for  enlisted  men. 
Comparison  between  the  number  below  61,  and  that  above  75  inches. 

Effect  of  subsequent  growth  upon  the  proportionate  numbers. 

The  proportion  of  very  tall  men  less  in  anny  than  in  population. 

In  the  population  the  number  of  full  statures  at  and  above  75  inches,  is  probably  twice 
that  of  those  below  61  inches. 
Special  details  concerning  some  extremely  short  soldiers. 
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Tablb  XXXY  .  —  Nvmber  of  SokKen  below  91  htehm.  By  Age$  and  Staieg,  170 

Tablb  XXXYh^  ProporAmal  Nimbtr  of  Ike  tame,  in  each  VXXOef  mme  Af  md 

BtaU.  171 

Table  XXXVII.  —  Numher  of  SMUrt  below  61  Inchei,  by  Aget  and  NatMHei.  1T4 

Table  XXXVIII.  —  JPnffortkmal  Number  of  the  iome  in  each  10000  eftame  Ag€  tmd 

Nativity.  1T6 

Influence,  npon  mean  statures,  of  excluding  all  men  below  a  given  height 
Most  statistics  of  height  are  derived  firom  military  records. 
Some  lower,  but  no  upper,  limit  of  height  has  there  been  prescribed. 
Other  conditions  to  be  considered,  in  instituting  comparisons. 

Only  men  of  the  same  age,  or  full  stalofB,  shoukl  be  compared  for  determining  differences 
of  class. 

flvFTunnarrABT  Kotss.  179 

Memoir  of  Bondin,  upon  atatars  and  weight  of  varioos  peoples. 

This  memoir  obtained  too  lata  for  use  in  the  preceding  pa^sa. 
Notes  to  §  3,  HtighU  bg  NativUieg. 

Mean  stature  of  French  coascripta  fVom  1818  to  1838^ 

Mean  age  of  the  same,  and  inferior  limit  of  stature. 

Mean  stature  of  French  conscripts  from  1831  to  188S. 

Mean  age  of  the  same,  and  inferior  limit  of  stature. 
Natives  of  France  in  United  States  Army,  taller  than  those  of  same  age  in  France. 

This  inference  not  affected  by  <mr  aggregation  of  French  with  Belgians. 

This  excess  for  Frenchmen  aged  20,  is  nearly  3  centimetcn. 

The  inference  here  accords  with  that  deduced  from  other  sourcee. 
Relative  sutures  of  English,  Irish,  and  French,  from  official  docuracnta. 

Wide  variance  of  these  results  from  those  here  deduced. 

Collation  of  our  own  statistics  with  the  official  British  tables. 

Explanation  of  Table  XXXIX. 
Tablb  XXXIX.  —  Qm^rativ  DUhribtOum  tf  frith  Boldiert,  by  Stature,  181 

ToUlly  different  distribaCion  of  sUtniea  in  the  American  and  British  arnica. 

This  is  made  manifest  by  the  next  table.    Explanation. 
Table  XL.  —  ConqMraiive  IHdrilmtion  of  Jri$h  SoUHere^  by  Age,  188 

Inferences  from  this  table. 

Difference  in  distribution  by  statures,  explained  by  the  distribntiofi  b>  agea. 

Number  of  Irish  recruits  to  American  army,  above  25  years  old,  greater  than  that  be- 
low 21  years  to  British  army. 

This  fact  accounts  for  the  diversity  in  distribution  by  atatmne. 
Alleged  enormous  difference  in  stature  between  English  and  French  armies. 

No  account  was  taken  of  a  difference  of  4|  inchea  in  lower  limit  of  height 

Nor  was  regard  had  to  the  great  difference  in  the  mean  age. 

Yet  the  largest  group  ia  between  64  and  85  inches  for  each  nation. 

The  case  affords  a  good  example  of  the  misuse  of  statistical  results. 
Remark  of  Bischoff  as  to  deductions  from  statistics  of  recruiting. 
Notes  to  §  5.    FuU  Statures.  183 

Bondin's  inferences  regarding  Y illerm^'t  theory  are  the  same  as  ovra. 

His  estimate  of  local  influences  upon  statofe  ia  tu  below  ooia. 
Nates  to  §  7.    Stature  of  other  Raeee  of  Men.  184 

Mean  stature  of  Eaqnknaux,  according  to  Panw. 

Mean  stature  of  Sepoy  regiments  in  India. 

The  high  limit  of  minimum  stature  here  forbids  ethnical  inferences. 
Notes  to  §  8.    Extreme*  of  Stature.  184 

Discussion  of  geographical  distribution  of  tall  men  in  France. 

Boudin  finds  ground  for  belief  that  the  governing  infhiencca  are  hereditary  nrtfaer  than 
physiological. 

Illustrations  of  this  theory. 

Ratio  of  recruits  of  minimnm  height  in  Brittany  and  in  Normandy. 

Different  proportion  of  excessive  statures  in  diffarsat  districts. 

40 
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TIm  ilopet  of  tbe  Jars  fbrniah  the  tallaft  men  of  Fimnce. 

Tboy  alio  giye  the  maximum  number  abore  tbe  aTorage  heigfat. 
Similar  inferences  deducible  from  Belgian  and  Pnuaian  militaiy  ttatiatica. 
These  facts  are  analogous  to  those  deducible  from  our  own  investigatSooa. 
But  tbe  elKect  of  local  influences  is  here  seen  to  be  as  great  as  that  of  noe  or  stock. 

CHAPTER   VL 

00MFLIXI0N8,  COLOR  OF  HAIE  AMD  BTB. 

L  Available  Bboosim.  181 

DeseriptiTe  musters  not  made  out  in  early  part  of  the  war. 

These  musters  may  increase  our  anthropological  knowledge. 

The  descriptions  tabulated  by  clerks  who  collected  ages  and  etatorea. 
No  attempts  made  to  render  this  collection  complete. 

Descriptive  musters  for  about  669  000  men  transcribed  at  dilftrent  State  Capitals. 
Tolunteen  are  distinguished  from  recruite  in  the  tabulations. 

The  volunteers  are  of  the  Uter  class;  earlier  ones  not  being  deecribod. 

Recruits  are  of  the  earlier  class;  tbe  later  not  being  collected. 

Above  425  000  volunteers  here  described,  and  about  848  000  recmits. 
Results  are  presented  in  two  forms;  by  States  and  by  Nativities. 

8.  CoLOB  or  Haul  288 

Table  I.  —  VolwUeen,  by  8taU$.  188 

Table  ll,—Reer%iUy  by  SUUes,  187 

Table  III.  —  UfiUed  States  SokSen,  by  8iaU$,  188 

Table  IV.—  VoUmUers,  by  NatioUkt,  188 

Tabi^  V.  ~  RecntUi,  by  NaUvUiu.  180 

Table  VL  —  United  States  Soldiers,  by  Natimties,  181 

Table  VII.  —  PrcportioHaU  Numbers  for  Total,  by  States,  198 

Table  VIII.  —  ProportitMats  Numbers  for  Total,  by  NaOmiies.  181 

8.  CoLOB  or  Etbs.  184 

Table  TX,  —  VolurUeers,  by  States,  194 

Table  X.  —  Recruits,  by  States.  195 

Table  XL—  United  States  Soldiers,  by  States.  188 

Table  XII.  —  Volunteers,  by  Nativities.  197 

Table  }illL  —  RecruiU,  by  Nativities,  198 

Table  XIV.  —United  States  Soldiers,  by  Nativities.  199 

Table  XV.  —  ProporticnaU  Numbers  for  Total,  by  States.  800 

Table  XVI.  — Proportionate  Numbers  for  Total,  by  NaHmiies.  801 

4.  Gomplbziohs.  S09 

Table  X VII.  —  FoJMn/een  and  Recruits,  by  States.  808 

Table  XVIII.—  Volunteers  and  Recruits,  by  Nativities.  808 

Table  XIX.  — United  States  Soldiers,  by  States,  AbsoluU  and  Relative  Numbers.  904 

Table  XX.  —  United  States  Soldiers,  by  Nativities^  AbsohUe  and  Relative  Numbers.  908 

5.  Inpbrekcbs.  908 

Deductions  from  these  tables  must  be  drawn  with  caution. 

The  descriptions  were  evidently  entered  very  loosely  in  most  cases. 

Illustrations  of  thin  fact. 

Proper  caution  will  obviate  danger  of  important  error. 
Marked  and  real  differences  between  men  from  different  States. 

Differences  in  color  of  hair  and  color  of  oves. 
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TariAtioiii  between  dHTerent  nativities  moch  mote  OMilced. 
Compariion  of  natiree  of  Scandinayia  and  Iberia. 

CHAPTER   Vn. 

PREVIOUS  OOOUPATIONB.  SM 

Materials  ibr  this  inquiry  were  obtained  flmn  detcriptiTe  muften. 

Manner  of  classification. 

Instmctions  for  tlie  collection  of  materials. 

Occupations  of  two  thirds  of  a  million  of  our  soldiers  here  assorted. 

One  half  per  cent,  were  officers  who  never  served  in  the  ranks. 
Number  of  original  commissioned  officers  from  the  **  professional  **  class. 
The  enlisted  rolls  here  tabulated  do  not  fitirly  represent  this  class. 

Kxplanation  of  the  disproportion  of  the  numbers  here  given. 

True  proportion  of  the  professional  class  in  the  ranks. 

It  was  probably  about  94  for  the  whole  army,  and  lOS  for  reemita. 
For  officers  and  men  together  it  was  probably  about  ZS  per  cent. 

Large  enlistments  from  seminaries  of  IsHming. 
About  three  tenths  of  the  enlisted  men  were  under  31  years  old. 
The  occupations  of  these  wers  not  definitely  fixed. 

Tablb  I.  ^Oceupaiiotu  of  VolmmUen^  bjf  States.  810 

Table  II.  —  Occvpatum*  of  ReermU,  by  Statts,  811 

Tablb  III.  —Ocatpatioiu  of  U.  8.  SoUUen,  6y  StaUt.  818 

Tablb  IV.  —  OccvpaHont  of  VoUmUerg^  by  NatkitUs,  811 

Tablb  V.  —  OccupaHon*  of  Reentit$,  by  Notivities,  814 

Tablb  VL  —OcciqMiumi  of  U.  8.  Soidien,  by  Satimdu,  8U 

Table  VII.  —  Propor^tmaU  Numbenfor  di/ertnt  Ocatpatioiu,  by  Staiei.  810 

Table  VIIL  —  PtvportumaU  Humbenfor  Sfertmt  Qociparigm,  by  NathUiu,  817 

CHAPTER    Vra. 
MSAN  DIMENSIONS  OF  BODT. 

1.  HisTOBT  or  THE  Investioatiox.  81B 

Schedule  of  inquiries  prepared  by  Messrs.  Olmsted  and  Elliott 

Investigations  had  been  commenced  by  Professor  Henry. 

Instruments  constructed  under  ProfesMor  Bache*s  superintendence. 

Two  iniipectors  sppointed,  and  duties  sssignvd  them. 

Inquiry  as  to  both  physical  and  social  characteristics  of  the  men. 

Copy  of  Form  [E]. 
The  author  appointed  Actuary  to  the  Sanitary  Commission  in  Jnne  186^ 

Extract  from  his  first  Report. 

Number  of  men  then  examined  and  condition  of  the  records. 

Recommendations  concerning  prusecutlon  of  these  inquiries. 

Unity  of  method  insisted  on;  more  precise  queries;  and  more  activity. 

Examination  of  colored  men,  and  appointment  of  a  chief  examiner. 
Twelve  sets  of  instmments,  and  twelve  examiners  authorized. 

Modification  of  the  apparatus  and  schedule  of  questions. 

Disadvantages  from  want  of  special  training  on  part  of  the  anthor. 

Difficulty  of  obtaining  apparatus  promptly. 

Measurements  were  made  in  inches  instead  of  centimeters. 

Regret  that  the  metric  system  was  not  exclusively  employed. 
Copy  of  new  schedule,  "*  Form  [KE].** 

Dr.  Buckley  appointed  chief  examiner;  —  all  examiners  to  practice  with  Uni. 

Copy  of  **  Instructions  to  Examiners." 
The  end  of  war  soon  ended  opportunities  for  examinations. 

Number  of  men  measured  and  otherwise  examined  accoiding  t»  the  nair 

Policy  adopted  in  assignment  of  duties  to  the  examiners. 
Assistance  and  opportunities  afforded  by  military  ofiteers. 
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Cordial  and  effective  aid  of  naval  aatbwHieei 

It  was  otherwiae  where  permiaeion  from  tbo  Secretarj  of  War  waa  Mqaiflttd. 
Valuable  opportunities,  and  important  information  were  thus  lost. 
Mode  of  primary  tabulation. 

Classification  of  the  results  by  nativities,  like  the  statures. 
GWracteristic  differences  among  men  ezamtnod  by  Form  [E]. 

Impossible  to  discover  how  fkr  these  were  due  to  the  examioen. 

Errors  of  this  sort  doubtless  exi^t  to  a  considerable  extent 

The  personal  differences  have  been  determined  for  many  diaMDttona. 
Mean  values,  and  assortmant  of  individual  discordances  thenfi 


Objects  and  results  of  this  assortmenL  j 

The  computations  would  be  more  iitttnictive  were  the  ages  considered.  I 

Best  mode  of  research  was  produded  by  pocunaiiy  conaidemtioM. 
The  materials  are  availabla  for  nae  of  futive  inquirars. 

Question  to  be  investigated. 
Beference  of  all  the  measurements  to  the  statnre  at  unit  of  length. 

Proportions  as  well  as  dimensions  thus  dstermined  for  nearly  %i  000  men. 

Usefulness  and  success  of  this  part  of  the  work. 

Its  great  extent  and  laborious  character.  I 

Much  more  might  have  been  effectively  done,  had  time  and  moant  allowed. 
Banlts  of  the  measurements  by  the  Novara  expedition  hoped  fiir. 
▲ifaratus  used  has  been  distributed  to  institutions  of  learning. 

Similar  examinations  of  other  races  expected. 

3.  MsAaUBEMEVn  OBTAOnD.  ff^ 

Xnuninations  of  the  earlier  series  (by  Form  [EE]  ). 

Detailed  statement  of  number  of  men  meaanred. 

Publication  of  some  of  the  results,  by  Ifr.  Elliott. 

Personal  differences  between  examiners  in  mode  of  measnrement. 
Examples  of  influence  of  this  source  of  error. 

Vain  attempts  to  determine  difference  between  Messrs.  Boddey  and  Fairehild. 
Discordances  between  results  of  the  earlier  and  of  the  latw  examinationa. 

They  may  often  be  explained  by  the  phraaeology  of  tha  quettiona. 
Instruments  used  in  the  measurements. 

Andrometer.    Its  graduation. 
Great  delay  in  construction  of  the  apparatus. 

The  later  series  of  measures  chiefly  made  hi  fint  eight  months  of  1885. 
Examiners  appointed.    Practice  with  Dr.  Buckley. 

Stations  and  transfers  of  the  several  examiners. 
Measures  of  students  at  Cambridge  and  New  Haven. 
Measures  of  Southern-bom  men  at  New  Orieans. 
Measures  of  Iroquois  Indians  in  Western  New  York. 
Classified  statement  of  materials  collected  in  the  later  series. 

Manner  of  measuring. 

Number  of  cases,  assorted  according  to  amount  of  clothing. 

Proportionate  number  of  men  of  various  nativities. 

Dimensions  wrongly  measured.    These  measurements  made  available. 
Tabulation  of  the  returns  kept  up  without  intermission. 

Mean  results  for  the  several  examiners  frequently  collated. 
Eelative  trustworthiness  of  the  two  series  of  measures. 

Classification  by  nativities  different  fbr  the  two  series. 
Actual  and  linear  dimensions  only,  are  discussed  in  diis  chapter. 

Inferences  legitimately  deducible  from  these  materials. 
The  present  work  does  not  claim  to  be  a  thorough  discussion. 

It  aims  at  furnishing  materials  in  a  form  convenient  for  the  investigator. 

8.  Aybraoes,  TrPBa,  bto.  240 

The  value  of  our  results  depends  upon  the  coirectness  with  whidi  thak  meana  wptmeat 
normal  dimensions. 
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A  numerical  measiin  of  the  degree  of  approximation  is  imptrtnnL 

Trae  significance  of  arerages.    Oriterton  for  typical  character. 

Laws  of  error  illustrated  bjr  distribution  of  shots  at  a  target 
Laws  deducible  from  experieaee  whatever  mark  has  been  aimed  at. 

The  point  of  aim  is  indicated  by  the  arerage  of  resolta. 

If  the  real  and  intended  points  coincide,  cotreetness  of  aim  is  ahovn. 

The  difference  between  the  two  shows  the  personal  error. 

Influences  of  the  accidental  class  which  affect  single  oasea. 
Character  of  distribution  of  aiogle  shots  arowid  their  mean. 

Regular  and  known  law  of  decrease  of  their  nnmber  with  the  distanet. 

Nature  and  limits  of  applicatioB  ef  this  law.    Maasiire  of  pracisioa. 

In  the  case  cited,  regularity,  not  oorrectness,  of  aim  is  measorsd. 

Accordance  with  law  of  error  affords  a  criterion  for  value  of  the  memk 
ninstration  extended  to  the  mean  of  many  individual  means. 

Here  the  same  law  is  found  to  Imidl  good. 

The  measure  of  precision  then  shows  the  inflaenoe  of  extraaMss  aganciii. 
Analogy  with  Laws  of  Nature  whan  aimiag  at  production  of  typitotX  fctma. 

The  manifestation  of  the  law  of  error  indicates  tj'pical  character. 

Typical  forms  exist  throoghoot  the  organic  creatioa. 

They  are  susceptJUe  of  noaserioal  determination. 

Varieties  in  the  same  species  correspond  to  constant  eirars  of  aim- 
Individual  dissimilarities  correspond  to  aocidaatal  arrors. 
Here  we  seek  the  types  of  human  form  and  phjrsical  capability. 

This  implies  the  types  for  many  raoes,  nationalitiea,  dasees,  ate. 

Our  materials  are  chiefly  limited  to  American  soldiers,  and  ceitaiB  agia. 
Still  they  comprise  a  wide  territory  and  varied  ancaatry. 

The  existence  of  a  human  type  first  demanatratad  by  Quetaiat 
There  are  two  sorts,  of  mean  reeolts  dedadble  from  maaanwimant. 

The  mean  of  many  meaaurea  of  one  object  repreeenta  a  material  thing. 

That  of  maasnres  of  many  similar  objects  repreeenta  only  aa  IdaaL 

The  idea  of  n  type  praotkaaiy  abolishes  this  wide  diatineliao. 
Qnetelefs  illustration  by  measurements  of  a  statue. 
The  human  type,  and  typea  6f  daaees  and  racee  nuy  thus  be  diaoavavad.* 
Here  we  seek  only  the  type  of  some  physical  OMmifoatatiotta. 

That  of  external  form  is  a  standard  of  beauty  and  modal  for  ait. 
Qnetelet  has  shown  that  the  mental  and  moral  type  may  be  inveatigatad. 

He  is  thus  the  founder  of  Social  Seienoe,  in  the  true  aense  of  thia  larm. 
Statistical  investigation  a  safe  method  only  when  it  demoaatrably  alieila  aama  tjpa  «r  laar. 

The  discredit,  in  which  eeaM  hold  it,  ia  doe  to  its  mieapylication. 

It  is  the  only  mode  of  discovering  or  demonitratiag  many  and  vaikwa  lawa. 
The  average  man.    Computation  of  theoretioal  variations. 
General  formula  for  law  of  error.    Probability  of  any  given 

Tables  of  numerical  value  o(  such  probability. 
Probable  aiver,  mean  error,  probable  error  of  mean. 

Necessaty,  though  ineorveet,  aasnmption  9i  adeqnata 

Assortment  of  the  several  measuina  by  magnitade.    Datarmlnataen  af  r,  a,  tad  r« 
Cautions  at  to  interpretation  of  reenlts. 

Degree  of  typical  character  is  shown  by  aoeordanoe  with  law  of  anar. 

This  accordance  is  snaeaptibla  of  naasarieai 


4.  Whttb  Sou>iBBa.  ttt 


Number  examined  in  the  later  series;  nnmber  of  examh 

Thoee  fa^aad  thaee  not  in,  oaaal  vigar,  have  baaa  diaenaaad a^p•■■^i^y, 

Nnmber  of  mea  in  each  of  these 
Classification  by  nativities. 
Details  of  incomplete 
Nnmber  of  white  soldiefa  iadaded  ia  the  aariiar 
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HeighU  of-  ChoM  exainined.  S50 

DiacuMicNi  of  the  Ttriationi  here  is  inpciMded  br  Chiiitor  Y. 

Tabic  of  lUtiirM  of  18  780  men,  ateorted  bj  inches  of  height. 

Some  bias  may  hare  affected  the  selection  of  men  for  esaminatioa. 

Mean  heights;  mean  age;  yalues  of  r  and  r«. 

Similar  determhiaf ions  for  seyen  different  nativitiea. 
Distance  from  Finger-tip  to  Patella. 

Object  and  origin  of  this  qaestion. 

Comparison  of  actual  and  theoretical  discordances  from  die  meaii. 

Besults  of  thb  ccNnparison;  the  mean  values  cleaiiy  typical. 

Total  range  of  the  mean  results  for  different  natirities. 

Mean  values;  probable  individual  variation;  probable  error  of  ra 
Height  to  lower  part  of  Neck.  SU 

Seventh  cer%'ical  vertebra  taken  as  upper  Ihnit  of  the  t>ody  propar. 

Average  length  of  head  and  neck  is  about  ten  faiches. 

Variations  from  this  average  value.    Greatest  deviations. 

Besults  and  probable  erron  for  six  independent  nativities. 
Length  of  Body.  SM 

This  is  obtained  by  deducting  height  to  perinwnm  from  that  to  Tth  oerricaL 

Table  for  17  018  men,  assorted  by  half  inches  and  by  state  of  health. 

Mean  results  from  this  classification. 

Explanation  of  discordant  values  in  eariier  series. 

Table  of  mean  length  of  body,  according  to  nativities. 

Some  inferences  apparently  dedncible  from  these  nsolts. 
Height  to  Perinsum.  2S8 

Differences  in  stature  mostly  due  to  differences  in  this  dimensiofi. 

Independent  corroboration  of  inferences  drawn  in  Chapter  V. 

The  distinction  between  nationalities  is  here  strongly  marked. 

Table  of  mean  values  and  probable  variations  for  five  nativitiea. 

Tables  of  maximum  and  minimum  mean  values  for  particular  nativitiea. 

The  later  series  gives  for  nativity  in  the  U.  S.  a  mean  value  below  81  Inchea. 
Height  to  Knee. 

Table  of  mean  values,  and  probable  variations,  fbr  four  niftivities. 

Table  of  comparison  between  height  to  knee  and  thigh,  for  18  nativitiea. 

The  normal  ratio  appears  to  be  neari}*  as  3  to  S. 

Note  on  discrepancy  of  result  derived  from  Northwestern  men. 

Limits  of  variation  in  mean  values  for  diflbrent  nativities. 
Distance  from  Perinsum  to  Pubes. 

The  iympkym  ptibii  a  prominent  point  for  the  bony  strnctore. 

It  is  often  said  to  mark  half  the  height;  this  is  not  strictiy  correct 

Determination  only  made  for  1013  white  sailors. 

Result  from  these  measures. 
Breadth  of  Neck. 

Mean  value  for  all;  maximum  and  minimum  mean  values  for  nativifcy-groiipa. 

Table  of  mean  values  and  probable  variations  (br  four  nativities. 

Results  from  the  earlier  series  are  somewhat  discordant. 
Outh  of  Neck.  960 

Mean  values;  it  is  smaller  for  those  in  poorer  health. 

Minimum  and  maximum  mean  values  among  nativity-groupa. 

Table  of  mean  girth  and  probable  variation  for  five  nativities. 
Breadth  of  Shouldera.  980 

The  earlier  series  gave  full  breadth ;  the  later,  that  between  the  acromia. 

Objects  of  the  latter  requisition. 

This  dimension  should  be  equal  to  twice  the  dlfforenee  between  lia  and  19i. 

About  one  fifth  of  the  later  series  were  measured  as  before. 
These  are  tabulated  specially. 
Their  mean  value  is  accordant  with  that  tnm  the  earlier  series. 

Mean  distance  between  tips  of  aoromia,  and  limits  of  vmriatioiu . 

Variation  as  dependent  upon  nativity. 
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Discordanceii  in  these  shoulder  measures,  and  inaccuracy  in  some 
Character  and  amount  of  error  probably  committed. 
Breadth  of  Pelvis.  Ml 

Mean  value  for  breadth  between  the  crests  of  the  ilia. 
Value  for  different  nativities  not  chancteristic  in  later  series. 
^  Breadth  of  pelris  *'  by  earlier  series  more  than  one  tenth  larger. 
Probable  explanation. 

Mean  values  for  certain  nativities,  and  for  total. 

Table  of  mean  breadth  between  ilia  with  probable  yariations  for  five  natiTitiea. 
Ciicnmference  of  Thorax.  98S 

This  was  measured  in  later  series  under  all  clothing,  and  across  nipplea. 

Also  taken  both  during  full  inhalation  and  after  exhalation. 

Mean  circumference  and  play  of  chest  are  thus  determined. 
For  earlier  series  there  was  no  rule  as  to  the  degree  of  inflation. 

Measures  then  made  do  not  appear  to  represent  the  mean  inflation. 

Mean  girth,  from  earlier  series,  for  men  in,  and  men  not  in,  usual  vigor. 
Girth,  by  later  series,  for  each  class,  at  inspiration,  at  expiretion. 
It  is  less  at  expiration,  and  greater  at  inspiration  for  men  in  health. 
The  mean  value  only  a  little  greater  for  this  class. 
Measures  of  chest  of  5788  Scotch  soldiers,  cited  by  Quetelet 

Their  mean  girth  very  much  greater  than  for  American  soldiers. 

Suspicion  naturally  arises  as  to  mode  of  measurement 
Mean  circumference  of  chest  for  343  784  drefled  men  and  recruits. 

Results  of  these  measurements  give  much  smaller  values  than  ours. 

Mean  value  found  by  Provost  MarshaPs  Bureau  for  natives  of  Scotland. 
In  our  returns  the  individual  variations  are  symmetrically  distributed. 
Table  of  probable  individual  variation  and  error  of  mean. 
Even  at  expiration,  the  mean  cireumference  surpasses  half  the  stature. 
Distance  between  Nipples.  986 

General  belief  that  this  distance  is  one  fourth  the  girth  of  the  chest 

Remarks  of  Dr.  Hammond  on  this  subject 

This  theory  is  not  confirmed  by  our  measurements. 

The  distance  is  always  less  than  one  quarter  of  the  circamference. 
Mean  valuas  for  men  in,  and  not  in,  usual  vigor,  with  ratio  to  circumfennoa. 
Largest  and  smallest  values  found,  with  ratios  to  the  circomfbrence. 
drcnmference  of  Waist  986 

This  in  later  series  was  measured  above  bipe  and  below  ribs. 
In  the  eariier  series,  no  instructions  of  the  sort  were  given. 
Mean  results  fh)m  each  series,  for  men  in,  and  not  in,  vigor,  and  for  totaL 
Values  from  later  series  snuUler  than  fW>m  eariier  measures. 
The  average  value  is  less  by  4.35  inches  than  mean  girth  of  chest 
The  distribution  of  discordances  is  g:ood. 

Table  of  mean  circumfiBrence  of  waist  and  probable  variations,  for  three  natlTitlaa. 
Circumftosttoe  around  Hips.  986 

This  dimension  was  measured  on  a  level  with  the  trochanters. 
Range  of  mean  values  for  dliliBrent  nativities. 
Distribution  of  individual  variations  accordant  with  theory. 
Table  of  mean  values  and  probable  variation,  for  three  nativities. 
Length  of  Arm.  987 

In  earlier  series,  measured  fh)m  armpit  to  tip  of  middle  finger. 

Mean  values  for  men  in,  and  not  in,  vigor,  and  for  total. 
In  later  series,  the  dlstanoe  was  measured  from  tip  of  acromion. 

Mean  values  for  men  in,  and  not  in,  vigor,  and  for  total. 

The  mean  values  for  different  nativities  vary  by  an  inch  and  a  hilC 

Table  of  mean  values  and  probable  variations  for  four  nativities. 

Measures  ftom  armpit  and  from  acromion  give  neariy  the  same  raanlta. 

Measurements  fton  the  middle  of  the  top  of  sternum. 

This  distance  has  been  said  to  be  half  the  height  in  a  well  fbrmad  maa. 

Our  results  do  not  corroborate  the  theory. 


r 
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Table  of  caiM  wbtre  thii  iioMMioB  did  not  mttmA  kalf  Iht  iMigkt. 

Mean  valnet  of  diiUnee  ftxMn  middle  of  breMt4MMe  to  tipef  iagor. 

The  differencM  found  for  different  nativitiee  eeem  charaoterietio. 

Table  of  resulu,  and  probable  Taiiatiofia  for  torn  natiTitiee. 
Length  of  Upper  Arm.  M 

Mean  distance  from  tip  of  aewioa  picew  to  tmtnwtktf  of  elbofr. 

The  length  of  the  hand  alone  waa  not  determined. 

Table  of  mean  lengths  of  opper  arm  and  of  knrar  arm,  with  tkeir  ratios. 

Table  of  mean  lengths  and  piobable  raifations  for  tlooe  aativictea. 

Test  of  the  accuracj  of  the  measurements. 

Results  deduced  after  exelnding  all  imsidsfiMtoiy  meMWvmeata. 

Table  of  mean  statuiee,  width  of  sboaMen,  and  leBgth  of  oma.  871 

Probable  explanatioB  of  the  small  remaining  diioocduMie. 
Distance  between  Eyes.  171 

In  Uter  series  the  dbtanses  of  imier  aad  of  ontsr  angles  i 

This  gires  both  width  of  the  ejes  and  their  distaaee  apart. 

Table  of  mean  distance  and  width  of  eyes,  for  15  natiritiea. 

Probable  variation  of  small  eases  ttom  mean  is  less  than  0.16 

Extreme  yalues  observed;  probable  error  of  the  mean. 

Mode  of  measuring  distance  between  pupils  in  the  earlier 

This  method  gave  the  mean  dietanoe  abont  0.1  inch  greater. 
Table  of  mean  distaaee  of  pvpila,  fifom  earlier  series,  for  16  iiatiTitias. 
Dimensions  of  Foot  973 

These  were  not  measured  in  the  earlier  series. 

Mean  length  for  no  natirity  exceeded  10.94,  or  fell  short  of  9.80  laches. 

The  variations  of  mean  length  appear  neariy  propoftiooal  to  thoee  of  mean  atatora. 

Table  of  mean  length  of  (bot  and  probable  Tariataoa  for  four  nativitiaa. 

Largest  and  «4mallest  values  found. 

Length  to  the  hollow  above  heel,  gives  approximate  length  of  bad. 
Average  variation  and  probable  error  of  the  mean. 
Mean  length  of  heel  varies  little  with  nativity. 

Mean  thickness  at  instep  varies,  with  the  nativity,  fnm  %U  to  9J4  inebea. 
This  dimension  vague  and  uncertain  (  the  results  unsatiefactoiy. 
The  distribution  of  individual  variation  satisfoctoiy  in  oaly  two  natiwitiaa. 
Mean  resulu  and  probable  variations  for  these.    Extreme  valuaa. 

Circumference  around  heel  and  anterior  ligament. 

Mean  results  and  probable  variations.    Kxtrema  valnea. 
Description  of  Table  1. 

The  number  of  eases  on  which  a  mean  depends  must  always  be  ooasldarad. 
Table  L  —  Mean  Dimensioni  of  WhiU  SokUen^from  Lattr  Seriei  of  MuummmmU,       976 
Some  inferences  from  the  preceding  table. 

The  differences  between  men  in,  and  men  not  In,  nsoal  vigor,  are  slight. 

For  men  not  in  full  vigor  the  mean  age  is  some  years  grsater. 

Effect  of  age  on  capability  of  endurance. 

The  proportion  of  enfeebled  men  very  mnch  greater  at  gveattr  agaa. 

The  mean  lateral  dimensions  of  neck,  and  of  shoulders,  are  less  for  foablar  mas. 

So  too  are  circumference  of  waist  and  hips,  and  breadth  of  p^via. 
These  differences  not  so  manifest  in  results  firom  eariier  series. 

Nor  are  differences  there  exhibited  confirmed  by  this  later  series. 

Explanation  by  the  large  personal  difference  between  examineft. 
Ti^i^  11.^  Mean  LimefuUm§  9/  WkU$  SoUien^fimi^  EaHUr  M  984 
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Number  of  sailors  measared  by  each  aKaminer,  at  each  statkni. 

Number  measured  while  naked;  and  number  half  clad. 

The  personal  error  of  Mr.  Phinney  proves  to  have  bean  vny  mall. 

Manner  of  classification  and  assoitmeat. 
Mean  age  of  the  sailors  same  as  that  of  soldian  in  Tahk  L 
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Their  mean  height  it  leM  than  that  of  the  aoldien  hj  1.14  indiee. 

The  mean  stature  of  the  mariaee  ie  between  that  of  eoklien  and  laflon. 
Laiger  value  for  mean  diatance  between  Hn^^r-tip  and  paloUa. 

Greater  length  of  legs  observed  in  Milors;  and  possible  explanation. 

Table  of  mean  values  of  the  dimension  4|,  for  soldiers  and  sailors. 

These  values  are  in  lai^  ezeees  Ibr  sailors  in  each  nadvitjr. 
Table  of  mean  height  to  perinsum,  for  soldien  and  sailors. 
Table  of  mean  distanee  from  middle  of  sternum  to  finger-tipf  fbr  same. 

The  legs  were  actually  as  well  as  mlatlrel/  longer  in  sailors. 

The  excess  of  length  is  in  the  thigh,  and  not  below  the  knee. 
Table  of  mean  distance  ftom  knee  to  perinsrara  for  soldiers  and  saflon. 

Relative  lengths  of  the  thigh  and  the  leg  below  the  knee. 
The  neck  is  larger  for  sailors. 
Length  of  arm  and  hand  is  both  actually  and  relatively  less. 

Table  of  mean  lengths  of  arm  and  hand  for  soMiers  and  sailon. 

Table  of  mean  length  of  npper  am  for  the  same. 
Distance  from  perinnum  to  pubes. 

Actual  and  reietiTe  mean  value  of  this  dimension  from  1013  sailors 
Mean  distance  between  nipples,  and  ratio  to  ciKumference  of  chest. 

This  mean  distance  umaller  than  for  soldiers,  but  the  ratio  is  greater. 
The  foot-dimensions  resemble  those  of  soldiers,  but  thickness  ia  greater. 
Table  IH.  —  Meam  JHrnemUm  of  Saihn,  S91 
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Occasion  of  the  measurements.    Data  collected. 

Full  stature  corresponding  to  the  mean  height  at  the  mean  age. 

Reason  why  these  numbers  are  only  roughly  approximate,  and  too  smalL 

Nativities  of  the  students  measnred. 

The  students  nearly  an  inch  taller  than  soldien  of  same  nativity. 
Other  points  of  diflerenee  in  the  mean  dimensions. 
Table  of  mean  distance  between  nipples,  and  its  ratio  to  ctrcamforsBce. 
Comparison  between  the  stodcnta  of  the  two  universities. 
Table  IV.  —  Mean  JHmm$iont  4f  StaukmU  ofEarvardand  YoU  CoBegei.  SM 

7.  CotOBED  SOLDfEBM.  297 

Endeavors  to  assort  and  classier  the  materials  with  more  nicety. 

Different  races  of  negroes  in  the  Southern  States. 

Admixture  with  each  other,  and  with  the  white  and  various  red  racea. 

Final  assortment  in  two  classes,  full  blacks,  and  men  of  mixed  race. 

Natives  of  free  and  slave  States  separately  considered. 

Those  not  in  ordinary  health,  and  those  examined  naked,  are  dtstingnished. 
Average  height  less  than  as  deduced  from  more  copious  data  in  Chapter  V. 
The  material  on  file  at  Washington  would  be  very  valuable. 

All  access  to  rolls  in  War  Department  was  denied  the  Commission. 
Distance  from  tip  of  finger  to  upper  margin  of  patella. 

This  dimension  the  most  striking  In  its  contrast  between  the  races. 

Mean  value,  maximum,  and  minimum  for  fhll  blacks  and  mulattoea. 

The  mean  value  is  less  for  natives  of  the  late  slave  States. 

Table  of  comparison  for  natives  of  frse  and  aUve  States. 
Length  of  head  and  neck,  and  length  of  body. 

Both  of  these  are  less  for  the  colored  men  than  for  the  whites. 

For  the  full  blacks  they  are  less  than  for  the  mixed  racea. 

Table  of  mean  length  of  body. 

Men  exnmined  in  New  Orleans  after  the  close  of  the  war. 
Height  to  perinsBum  is  greater  than  for  white  men. 

The  excess  is  both  in  length  of  thigh,  and  in  the  height  to  knet. 

Table  of  mean  heights  to  perinienm  and  to  knee. 
Diftanoe  from  perinienm  to  pubes  greater  than  for  whHea. 
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Tftble  of  mMO  ▼•luet,  with  mean  heigfatt,  and  bdghti  to  peiiiuBun. 

ComiMuriion  of  the  men  mearared  by  different  eiuuninen.  j 

Girth  of  neck  and  breadth  of  shoulden  are  gieater  than  for  whitaa.  j 

Circumference  of  chest  at  full  inepiration  is  much  less. 

It  is  not  very  different  aAer  complete  expiration. 

The  play  of  chest  not  more  than  three  fifths  as  gnat  as  in  whltea. 
Distance  between  nipples  is  smaller  than  for  whites. 

In  full  blacks,  the  ratio  to  the  drcnmferenoe  of  cheat  is  alao  amaller. 

Table  of  mean  values  of  this  dimension,  with  height,  dfcnrnference,  and  ratio. 

Maximum  and  minimum  values  olMerved. 
Circumference  of  waist  and  hips,  less  than  for  whitea. 

Comparison  between  full  blacks  and  mixed  races  in  this  respect. 
Length  of  arm  is  relatively  greater  than  for  whites. 

The  excess  is  principally  in  the  forearm. 

Table  of  dimenuons  of  arm  and  their  ratio,  for  the  diffisrent  racea. 

The  excess  of  the  forearm  not  so  marked  in  mulattoes  as  in  blacka. 

Table  of  relative  length  of  arms  and  legs  for  the  different  racea. 
The  distance  between  eyes  and  the  width  of  eyes  are  greater  in  the  Uack  race. 

Table  of  these  dimensions  for  full  blacks,  mnlattoea,  and  whiisa. 
Foot-dimensions  show  very  characteristic  differences. 

Table  of  various  mean  dimensions  of  feet. 

Maximum  foot  recorded. 

No  measures  of  the  breadth  were  made;  nor  dimensions  of  the  band  notad. 
Table  V.  —  Mean  Dtmentions  of  FuU  Blackt.  lOS 

Taelb  VI.  —  Mean  JHrnemUm  of  Mixed  Raeet,  SOI 

8.  IiTDiAas.  108 

Number  and  character  of  our  measurements  of  the  Indian  raoa. 

Their  mean  height  greater  than  that  of  white  soldiers. 

Extreme  statures  dbserved;  probable  individual  variation  and  error  of  maaii. 

Length  of  head  and  neck,  and  of  body. 

The  former  larger,  the  latter  smaller,  than  in  the  white  race. 

Variation  for  individuals;  probable  error  of  mean  value. 
Distance  from  finger-tip  to  patella  greater  than  for  blacks. 

Its  shortness  due  to  the  very  great  length  of  the  arm. 

The  length  of  body  and  thigh  would  increase  this  dimension. 

Probable  individual  variation  and  error  of  mean.    Extreme  valnea  obaervad. 
Length  of  legs,  intermediate  between  the  white  and  the  black. 

Table  of  mean  values  for  length  above  and  below  the  knee. 

Probable  variation  for  individuals,  and  error  of  mean. 
Length  of  arm  the  most  prominent  characteristic  of  the  Indian  race. 

It  exceeds  that  of  the  white,  in  the  mean,  by  more  than  11  inchea. 

Mean  value,  with  probable  variation  and  error. 

Maximum  and  minimum  values  observed. 

Mean  length  of  upper  arm,  with  probable  variation,  probable  error  and 

Comparative  table  of  arm-dimensions  for  the  three  racea. 

Ratio  of  lower  to  upper  arm;  and  of  leg  to  arm. 
Breadth  and  girth  of  neck,  with  probable  variations  and  error  of  mean. 
Breadth  of  pelvis,  greater  than  for  blacks  or  whites. 
Circumference  of  waist,  greater  than  for  the  other  races. 
Circumference  around  hips ;  probable  variation  and  probable  error. 
Circumference  of  chest  greater  than  for  the  white  soldiers. 

The  play  of  chest  in  breathing  apparently  not  so  great 

Table  of  mean  chest-measurements  for  the  three  races. 

Extreme  values  of  chest-dimensions  at  inspiration  and  expiration. 
Distance  between  eyes  is  as  large  as  fur  the  ftill  blacks. 

Mean  width  of  the  tyt§  between  that  of  whites  and  of  bUcka. 
Length  of  foot  seems  but  slightly  greater  than  for  whitea. 
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Th«  number  of  meanaromenti  inadeqiuito. 
The  heel  b  do  longer  than  in  white  men. 
But  the  thickneee  of  the  foot  it  greater. 
Table  VII.  —  ifeoM  Dimauumg  ^f  ItftquaU  Miam,  ill 

•.  Abxormal  CAtn.  31S 

Three  dwarves  of  German  descent  measnrsd  in  Washington. 

Quetelet*B  measures  of  Tom  Thumb. 

That  dwarf  was  at  the  time  but  13  years  old;  these  are  older. 

Measures  of  the  so-called  "  Australian  Children.'* 

Note  regarding  these  two  beings,  and  their  alleged  origin. 

The  dimensions  of  the  so-called  **  Altec's  **  might  well  be  compared  with  these. 

Their  Australian  origin  is  not  Touched  for. 
Table  VIII.  —  BesulU  o/Pkymcai  lieantinatim  of  three  Dwarpee,  amdikettoo  Mnifro- 

Ham  CkiUrm,*'  313 

10.  Gbvbral  Ikpebbbcbs.  316 

Some  mean  valuee  of  the  principal  dimensions  and  proportions. 

Table  IX.  —  Omparistm  of  Mean  Dimen$Um$,  316 

A  few  points  invite  mention  here  as  being  important 

Batio  between  lower  and  upper  arm  for  different  classes  and  raeea. 

Average  value  of  this  ratio;  students  highest,  Indians  last 
Length  of  hand  in  white  men,  according  to  V(»gt. 
The  ratio  between  the  two  parts  of  the  leg  shows  no  such  relation. 

No  ethnological  significance  in  ratio  between  arm  to  leg. 
Distance  of  eyes  follows  the  same  order  of  races. 
Four  other  ratios  appear  to  possess  ethnological  significance. 

Foot  note  illustrative  of  their  relations  in  comparative  anatomj. 
Elements  of  uncertainty  in  determining  width  of  shoulders. 
Difilculties  in  measuring  the  true  distance  between  the  acromia. 

Variation  of  this  dimension  according  to  mode  of  life. 
Relation  between  length  of  body  and  length  of  arm. 

Mean  values  of  this  proportion ;  white  students  are  first  in  order,  and  mulattoea  last 
Proportion  between  lengths  of  upper  arm  and  of  body. 
In  arrangement  on  thb  basis,  Indians  are  first,  mulattoea  last 
Proportion  between  length  of  upper  arm  and  width  of  shoulders,  at  acromia. 
Proportion  between  distance  of  the  acromia  and  length  of  body. 

Mean  values  of  this  proportion,  showing  a  sequence  fai  which  also  Indians  are  fint 
and  mulattoea  last. 
Significance  of  the  position  of  mulattoea,  in  scalee  of  progression. 
Length  of  head  and  neck;  distance  ftora  medial  line  to  finger-tip. 
Order  of  races  as  rsgards  breadth  of  pelvis  and  circurafersnoe  of  hipa. 
Marked  characteristics  for  white,  red,  and  black  races  respectively. 
Characteristics  of  students  and  sailors  as  compared  with  aoldiers. 
Simple  numerical  ratios  between  normal  dimensions  of  body  do  nol  ezisi 
Supposed  relations  which  are  not  corroborated  by  onr  data. 
Origin  of  the  popular  theories  or  impressions  on  the  subject 
Analogy  drawn  from  the  history  of  astronomy. 
Thb  subject  better  examined  by  the  light  of  results  in  next  chapter. 
Farther  discussion  on  these  topics,  from  our  results,  b  left  for  others 
Some  promising  fields  of  research  indicated. 
Tabulated  records  will  be  presenrsd  in  a  form  for  sasy  eonsnltatioa. 

CHAPTER  IX. 

MIAN  PB0P0RTI01I8  OF  BODT. 

L  PRELIMDIABT.  ttl 

Bssohs  of  last  chapter  satisftctoiy ;  variations  for  some  groups  laign. 
Ths  msans  typical  for  groups  containing  more  than  300  man. 
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I 
The  mean  agt  b  nitiAlly  below  that  of  fttll  stalotv. 

Therefore  the  mean  dimeoMons  are  smaller  than  behmg  to 
The  dimensiona,  when  ezpreeeed  in  terms  of  the  statare  show^loas 

This  assumes  a  proportional  f^rowth  fcr  all  parts  after  aga  of  IS. 

Also  that  the  same  t^rpe  of  form  belongs  to  men  of  the  same  daaa. 

Oar  assumption  may  be  tested  bjr  the  law  of  probabiUtj. 

If  warrantablef  we  may  determine  the  normal  fitrm  apart  from  ita  magnitadeb 

If  unwarrantable,  this  fact  will  be  disclosed  by  the  discordanoea. 
Characteristic  differences  between  hnman  ^ypes  thus  msnifcatad. 

Exceptions  to  this  statement. 
The  limits  of  normal  variation  form  part  of  the  typical  charadar. 

Small  oonparative  Tariation  in  aice  of  the  bead. 

Height  to  the  7th  oenrical  vertebra  might  have  been  a  better  nnit. 

The  leanlta  of  Chapter  V.  are  dirsetly  appUcabla  to  thoaa  Ibond  ben. 
Seduction  of  measurements  of  89  685  men  to  decimals  of  statmoa. 

Necessary  hypothesis.    Its  test  possible  and  desirable. 

The  records  of  relative  dlmeasaona  are  careAiDy  pmurredi 
Tables  of  assortment  computed  for  each  dimension. 

Amount  of  labor  involved.    Satisfactory  character  of  reenha. 

A  close  approximation  to  ^rpical  proportions  seems  attained. 
The  present  research  does  not  aim  at  any  exhaustive  discussion. 

Opportunity  for  obtaining  important  anthropological  knowledge. 
The  classes  and  races  are  here  considered  in  same  order  as  in  Chapter  Vm. 
Scale  of  relative  dimensions  published  by  Bougery  and  Jacob. 

Their  valuee  in  general  corroborated  by  those  here  deduced. 

S.  Whits  SoLDiXBi.  at 

Head  and  Neck. 

Extreme  range  of  the  mean  values  in  the  nineteen  gnM^a. 

This  range  is  less  than  one  seventh  of  that  in  the  actnal  dimenaiona. 

Constancy  of  the  mean  value  in  all  the  larger  groopa. 

Maximnm  and  minimam  mean  values  ibr  the  nativky-in'onpa. 

Probable  variation  for  individaals  and  probable  anor  of  mean. 

Discordanceslfound  ia  actual  dimeneiona  disappear  in  Iha  relatiTe. 

Besults  deduced  from  the  earlier  aeries. 
Length  of  Body.  IS5 

Table  of  results  for  diffisrant  nativitiea,  from  each  aeriea. 

Predominanee  for  certain  nativities  in  Chapter  VIIL  is  dna  to  atatura. 
Distance  from  Finger  tip  to  Patella. 

Variable  character  of  this  dimension.    Ita  limits. 

Probable  individual  variation;  error  of  mean. 
Height  to  Perinsum. 

Values  for  different  nativitj-gronpa. 

Probable  variatioa  and  error  of  mean.    Eztnma  Tali 

Besults  from  the  earlier  series  of  meaaurea. 
Perinieum  to  Pubes.  gy 

Value  for  sailors  only,  among  white  men. 

Corresponding  total  height  to  pubes. 
Height  to  Knee. 

Average  proportional  value ;  range  of  variation  with  aathri^. 

Probable  variation  and  error  of  mean. 

Table  of  ratios  between  height  to  knee  and  length  of  thigh. 

These  ratios  differ  from  those  deduced  from  actual  dimensiona. 
Breadth  of  Neck. 

Mean  value;  variation  for  different  nativitiea. 

Probable  variation  and  error  of  mean. 

Results  of  the  earlier 
Girth  of  Neck. 
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Mean  ▼•lot  ind  TvittioD  with  the  natiFitj. 

Probable  rariatioA  and  error  of  meaD. 
Breadth  of  Shoulders.  8S9 

Maximum  and  minimum  mean  value  between  acromia  fbr  Mitivity-gfmipa. 

Results  deduced  from  those  meaaureneDts  which  appear  entitled  to  Ibll  raliaaoa. 

Table  of  results  for  arm  and  shoolder  mcasurea,  bj  natiFitiea. 

Range  of  mean  values  for  full  breadth  in  the  later  series. 

Mean  values  for  ftiU  breadth  in  the  earlier  series. 
Breadth  of  Pelvis.  890 

Mean  value;  its  small  variation  in  different  nativities. 

It  is  less  for  Western  than  for  Eastern  men,  in  the  United  SCatiK  • 

Probable  variation  and  error  of  mean. 

Value  (W>m  the  earlier  series;  thb  was  probably  width  of  hioa. 
Circumference  of  Chest  911 

Means  at  inspiration  and  at  expindoB;  tmomt  of  plaj. 

They  corroborate  the  inferences  ftom  actual  dimenskma. 

Probable  variation  and  error  of  mean. 

Mean  values  fVom  the  earlier  series. 
Qirth  of  Waist  381 

Range  of  the  means  for  the  several  nativities. 

This  dimension  is  aflhctMi  by  the  aga.    Meana  of  detarminiag  the  wlatJai 

Probable  variation  and  error  of  mean.    Final  valoea. 
Distance  between  Nipples.  8^ 

The  mean  valae  is  less  than  oaa  eiglith  of  tha  haigiit. 

Extreme  values  found. 
Circumference  around  Hips.  88S 

Range  of  mean  valnes  for  diflbrsnt  nativities. 

Probable  variation  and  error  of  mean  for  natives  of  Hew  England  Stataa. 
Length  from  middle  of  Stenrani  to  Finger-tip.  9Si 

The  mean  value  ia  largely  nore  than  half  the  heiglit. 

Range  of  mean  valnes  by  nativitiea.    PiobaMe  variation  and  ener  amalL 
Length  of  Arm.  888 

The  variation  very  small  and  aoeoidcnt  with  that  ibnnd  abeve. 

The  accordance  confirms  our  leaalta  in  each  eaea*^ 

Length  fh>m  acromion  process  to  elbow. 

The  measures  of  this  dimension  are  yet  more  accordant 
Probable  individual  variations  and  errors  of  mean. 

Table  of  ratios  between  upper  and  lower  arm,  also  between  leg  and  am. 

Agreement  in  length  of  arm  as  measured  from  acromion  and  fVom  armpit. 
Comparison  of  results  finom  earlier  and  later  series  of  meaanrementa. 

Table  of  ratios  between  mean  length  of  leg  and  of  arm  fkom  earlier  aeriaa. 

Caution  in  drawing  inferences  tnm  results  by  difKnent  ezaminera. 
Length  of  Foot.  884 

Range  of  mean  valnes  for  the  several  nativitiea. 

Probable  individual  variations  and  error  of  mean.    Eztieme  valvaa. 

The  mean  proportional  dimensiona  are  given  in  Chapter  VIII. 
Tablb  I.  —  Mean  Proportional  Dhnenmom  of  White  8oldier$,  Later  Aeries;  836 

Table  II  —  Siean  Prqnrtiotial  Di9neimmM  of  White  Soldurt.  JEar&er  aerim  840 

8.  Sahors.  849 

« 

The  interval  fVom  finger-tip  to  patella  is  larger  than  for  soldiers. 

Explanation  by  greater  length  of  thighs  and  less  slope  of  shoulders.. 
Comparative  table  of  height  to  knee,  and  distance  from  knee  to  perinsram. 

Marines  and  clothed  sailors  give  valuea  like  those  for  white  soldiers. 

Inferences  firom  the  actual  dimensions  confirmed  by  the  relative  onea. 
Distance  from  perinnum  to  the  tjfmphyMpMt, 

The  height  to  pnbes  a  little  more  than  one  half  the  statnre. 
DIftance  between  nipples  relatively  and  actually  greater  thaa  in  aoldiaib 
Langth  of  arms  less  than  for  soUUen,  however  meaaved. 
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Table  of  lengths  of  upper  and  lower  arm,  and  of  ratio  between  Icig  and 

Ratio  between  the  two  parts  of  arm  is  modified  bj  increase  of  lower  portkn. 

Between  (be  two  parts  of  the  leg  the  reverse  is  the  case. 

The  whole  arm  is  shorter,  the  leg  decidedly  longer. 
The  foot  is  relatively  longer  than  for  soldiem,  hy  about  one  ftftietii. 
Tablb  ill.  —  Mean  Fnportkmal  Dmemumt  of  BaOon. 

4.  SruDBirra.  Ill 

The  relative  length  of  body  less  for  the  students  than  for  the 

The  height  to  knee  is  greater  by  about  the  same  amount. 

Lower  arm  is  shorter,  upper  arm  alM  slightly  to. 

Shoulders  are  broader,  and  play  of  chest  in  breathing  b  greater. 

All  lateral  dimensions  are  smaller. 

Mean  age  was  less,  which  may  aiTord  a  partial  ezplanatkm.  • 

Average  wei/^ht  was  five  pounds  less. 
Table  IV.  —  J/eon  PrcportiotuMl  Dimenmoiu  tf  StodmCs.  IM      > 

6.  Colored  Tboopb.  VR 

The  characteristic  differences  are  like  those  iWnnd  in  the  last  chapter. 

But  they  are  more  trustworthy,  and  their  typical  character  more  erident. 
D^^tance  from  finger. tip  to  patella  is  motit  characteristic  dimension. 

For  full  blacks  it  averages  less  than  three  fifths  as  much  as  for  whites. 

This  is  owing  to  their  longer  arms  and  shorter  bodies. 

Comparative  table  of  these  dimensions  for  blacks,  mnlattoes,  and  whites. 
Length  of  both  parts  of  leg  and  of  arm  greater  In  blacks  than  in  whites. 

Comparative  table  for  length  of  parts  of  arm. 

Comparative  table  of  ratios  between  the  two  parts  of  arm  and  of  ]e|[^. 
Waist  and  pelvis  smaller  in  mnlattoes  than  in  whites,  less  yet  in 
Comparative  tabic  for  distance  between  nipples. 
Foot  is  much  longer  than  in  whites.    In  mnlattoes  it  is  intermediate. 
Table  V.  —  Mean  PrcpoHional  DimentUm  of  FmU  Blach. 
Table  VI.  —  Mean  Proportional  Dknentitm  of  MidaUoeg, 


6.  Indiahb.  t(4 

The  distance  fh>m  finger-tip  to  knee  is  nearly  as  small  as  ibr  black  men. 

Thi<«  is  owing  to  their  very  long  arms. 
Length  of  head  and  neck  le^s,  that  of  body  greater,  than  for  any  other  dnas. 

This  refiult  might  be  given  by  an  erroneous  hadit  of  measuring. 

The  measurements  of  Indians  were  all  made  by  Dr.  Buckley. 

The  difference  appears  too  large  to  be  thus  explained,  but  should  be  tested. 
The  lateral  dimensions  are  much  larger  than  in  whites. 
The  most  marked  diversity  ftom  whites  is  In  the  length  of  forearm. 
The  measures  of  whites  and  Indians  by  Dr.  Buckley  should  be  compered. 

Table  of  moan  results  deduced  from  Dr.  Buckley*s  measures  only. 

The  diven«iiy  is  thus  seen  not  to  be  due  tn  any  peculiarity  in  tlie  neasarer. 
Some  value;*  of  pmbable  individual  variation  and  mean  error,  Arom  men  in  nsnal  Tiger. 
Table  Yil.  —  Mean  Pnportional  Dimendons  of  IroqmoU  Indiami,  $g$ 

7.  Abnormal  Cabes.  gH 

Conversion  of  actual  dimensions  of  last  chapter  into  relative  ones. 

Table  YIIL  —  Proportional  Dimentions  of  certain  Dwareu^  tie.  ai7 

8.  Deductions  and  General  Remarks.  pff 

Table  IX.  —  Comparison  bj  Mean  Vahte^  of  Proportional  Dinun$im$.  g|g 

From  this  table  we  may  best  estimate  characteristic  forma. 
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Order  of  daaaet  and  nces  examined,  according  to  distance  between  ejea. 

The  eame  according  to  relative  length  of  feet 

Bed  man  preeminent  in  length  of  body  and  of  arma;  Mack  man  in  that  of  laga. 
Claaaification  by  mobility  of  thorax. 

Superiority  of  the  white  race  in  thia  renpect;  inferiority  of  molattoea. 
Large  diversity  in  the  dimension  4|  among  white  men. 

Only  the  soldiers  represent  the  population  of  the  land. 

Difference  between  dimension  4|  and  the  height  to  neck  less  than  that  to  knaca* 

The  soldiers  differ  here  (W>m  the  other  dassea  in  the  slope  of  shoulders. 
Tha  mean  values  of. 

They  may  be  safely  adopted  for  scientific  or  artistic  pnrpoeea. 
Numerical  determinations  desirable  in  biological  researchea.    • 

The  statistical  method  also  applicable  to  researehes  in  inanimate  nature. 

Many  individuals  are  needed  for  determining  normal  limits  of  variation. 

Absurdity  of  determining  characteristics  of  a  type  ftom  a  single  specimen. 

The  feet  of  typicality  must  be  established,  as  well  as  the  ^pe. 
Simple  numerical  ratios  exist  in  the  human  type  only  approximately. 
Freedom  of  the  creative  energy;  only  limited  when  a  purpose  is  to  be  attained. 

Symmetry  and  harmony  are  perfect  when  requisite;  otherwise  dispensed  with. 

Incommensurability  not  inconsistent  with  nature^s  higher  symmetry. 
Snppoeed  harmonic  relafions  not  confirmed  by  these  investigations. 
Carus  regards  the  normal  dimensions  as  measurable  by  the  length  of  hand. 

Table  of  his  results  with  their  equivalents  in  decimala  of  stature. 

These  are  near  approximations  to  the  true  values. 

The  smallneM  of  his  unit  masks  the  small  error  of  resulta. 

A  larger  amount  of  material  might  have  modified  his  views. 
Schadow's  theories  in  his  PciykUi, 
He  considere  the  height  of  the  head  as  two  fifteenths  of  the  stature. 

We  have  not  the  height  of  head  without  the  neck. 

The  head  and  neck  together  stand  in  no  simple  relation  to  tha  statora. 
He  considere  the  foot  a  better  unit  of  measure  than  the  head. 

Vitruvius  made  its  length  one  sixth  of  the  stature. 

Schadow*s  own  measures  did  not  confirm  this  hypothesis. 

Our  results  show  that  it  has  no  simple  ratio  to  the  height 
Zeistng's  theory  of  extreme  and  mean  ratio. 
Nature  of  this  theory.    Inferences  therefinom. 

Its  analogy  with  deductions  from  phyllotaxis  and  similar  laws  in  aoology. 

Theoretical  and  inductive  arguments  for  these  views. 
Zeising  considere  dimensions  determined  by  muscular  outlinea. 

Numerical  proportions  deducible  fW>m  this  theory. 
Our  dimensions  have  reference,  so  far  as  may  be,  to  the  bony  frame. 

Where  comparable  with  Zeising'a  inferences,  they  do  not  confirm  them. 
Bemark  of  Zeising  as  to  the  ideal  character  of  his  intisrences. 

Careful  and  thorough  spirit  exhibited  in  his  investigations. 

Tet  our  more  copious  data  show  an  absence  of  simple  numerical  proportioii. 
LQiariik*8  theory  of  harmonic  relations. 

Results  deduced  regarding  proportions  of  body. 

Relations  in  detail  between  ditfferent  portions  of  the  body. 

His  inferences  also  apply  to  the  law  of  growth. 

Our  results  do  not  corroborate  these  deductions. 

Lihariik*s  treatise  on  the  square  of  7  as  the  basis  of  human  symmetry. 
Brent's  hypothesis  of  numerical  ratios  in  proportions  of  the  human  body. 

List  of  such  ratios,  supposed  by  him  to  exist. 

Tested  by  our  measurements,  these  also  fail  of  confirmation. 
Similar  suppositions  by  Silbermann  and  others. 

Beauty  in  organized  form  seems  independent  of  simple  numerical  ratkM. 
Nor  doea  observation  render  their  existence  probable. 
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CHAPTBB  X. 
DIMINnONS  AND  PBOPORTIOKfl  Of  HXAD. 

!•  Statibttci  oollbctkd.  W 

Several  of  the  preBcribed  ineaiiarements  were  erroneoanty  made. 

But  the  iDformation  thus  attained  may  afford  some  oompensatioD. 

This  is  the  case  with  the  cranial  dimensioDis  as  also  with  those  of  Um  bodjr. 

Superciliary  ridge  sometimes  used  instead  of  fVontal  eminence. 

This  erroneous  method  corrected  as  soon  as  discovered* 
lattmctions  as  to  the  mode  of  measuring. 
Catalogue  of  cranial  dimensions  actually  measoied  and  tabulated. 

Mode  of  measurement  of  these  in  the  earlier  series. 
Difficulties  of  the  problem;  impossibflity  of  precision. 

Want  of  well  marked  points;  necessity  of  diversify  of  jodgement. 

These  difficulties  greatly  enhanced  by  the  flesh,  and  by  the  hair. 
Degree  of  confidence  due  the  present  results. 

Two  other  head-measures  recommended. 

2.  LiKKAB  Mkamubmm  ov  HxADt  ov  Whttb  Solddumw  hi 

Results  from  the  two  series  of  meamnmenls  are  here  also  kept  diftinet. 

Assortment  by  nativity  as  hi  Chaptefs  V.,  VIII.,  IX. 

Measurements  over  the  brows  compared  with  those  over  frontal  endnenoe. 

The  former  are  the  least  trustworthy. 

The  two  mean  values  difRer  lesa  than  might  have  been  anticipated. 
Table  I.  —  Mean  Dimeruions  of  Headt  of  Wkitt  Sotdiert,    Later  Series,  M 

Diversity  between  the  mean  vmlues  fkrr  different  nativities. 
Relation  of  size  of  the  head  to  that  of  the  body. 

The  girth  of  bead  is  greatest  for  thoee  groups  whose  mean  sfeatare  ia  lergmit 

Similar  inference  regarding  the  lengtii  of  the  head. 

The  next  table  was  prepared  in  order  to  determine  this  pmnt 
The  size  of  head  appears  to  vary  with  stature,  thoogfi  not  in  same  proportfon. 

Heads  of  the  tallest  men  are  abaolntely  the  largest,  relatively  the  smnUeflC. 

Illustrations  of  this  inference. 
Table  II.  —  Mean  Relative  Dimefmoiu  of  BeaA  of  White  Sotdurs.    Later  Seriei.       m 
Results  from  eariier  series  are  differently  dasmfied  by  nativities. 

Deftcription  of  the  measurements  in  that  series. 

Degree  of  uncertainty  attending  them,  and  warrantable  assumptlona. 
Table  III.  —  Mean  Dimentions^  Actual  end  BektUoe^  of  Headf  of  fVkiU  SobKere, 

Eariier  Series,  3T8 

Remarks  upon  the  indications  of  the  foregohig  table. 

Values  obtained  by  combining  the  resolts  of  both 


I.  Loibak  MEAmTBBs  or  Heads  of  othsb  Wnmc  Mnr.  S74 

The  first  two  dimensions  were  measured  over  the  brows  for  many  of  the  SBiIon. 

Comparison  of  the  two  resultant  values  of  each  dimension. 
Description  of  the  next  six  tables. 

Table  IV.  —  Mean  Dimensions  of  Heads  of  Sailors,  9n 

Table  V.  --  Mean  Relative  Dimensions  of  Heads  of  SaSors.  877 

Those  sailors  only  are  assorted  by  nativities  who  were  measnred  naked. 
Table  VI.—  Mean  Dimensions  of  Heads  of  Students,  J78 

Table  VII.  —  Mean  Relative  Dimensions  of  Beads  of  Students,  878 

Table  VIII.  —  Mean  Dimensions  of  Heads  of  DwarveSy  etc.  87S 

Table  IX.  —  Mean  Relative  Dimensions  of  Heads  of  Dwartes,  etc  878 

The  law  concerning  ratio  of  head  to  body  holds  for  dwarves. 

Their  heads  are  absolutely  smaller,  yet  relatively  larger,  than  the  normal  sixe. 
Microcephalic  character  of  the  two  so-called  Australian  children,  the  most  striking  feetue. 

Notwithstanding  the  difiference  in  size  of  these  heads,  their  width  varies  little. 
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Wide  variation  of  relative  cranial  dimensions  in  Table  IX. 

The  relative  circumference  varies  in  the  ratio  of  five  to  two. 

The  relative  length  over  the  top  of  head  differs  nearly  as  three  and  one. 

4.  LiNKAB  Measurks  ow  Hbads  or  Other  Bacis.  879 

Deacription  of  the  tables. 

Table  X.  —  Mean  Dimemioiu  of  the  Headi  of  Blaeke  and  Indiamt*  880 

Table  XI.  —  Mean  Beiatwe  Dhnensumt  of  Eeadt  of  Blackt  and  Indians.  880 

5.  Gkmeral  Inferences  from  the  Limeab  Meabubbs.  881 

Table  XII.  —  Comparison  of  Mean  Dimensions  of  Head,  881 

The  values  for  white  soldiers  are  derived  fh>m  both  series. 
Horizontal  circumference.     Its  significance. 

Its  mean  value  for  different  races  varies  very  slightly. 

Its  maximum  is  for  the  full  blacks;  its  minimum  for  the  Indiana. 
The  Indian  breadth  of  face  is  especially  large. 
Width  between  angles  of  jaws,  for  students,  affected  by  personal  error. 

This  width  is  smallest  for  white  men. 

Width  between  the  condyloid  processes  smallest  for  blacks. 

These  relations  are  simple  when  width  at  the  hinge  is  considered. 
Frontal  semicircumference  small  for  all  the  white  groups. 

Occipital  semicircumference  relatively  large,  especially  for  stndenta. 

Large  lateral  semicircumferences  in  mulattoes. 

Inference  from  these  facts. 

Loss  of  cerebral  space  at  forehead  overbalanced  by  shape  of  head. 
Table  XIII.  —  Comparison  of  Proportional  Dimensions  of  Head.  888 

Explanation  of  the  preceding  table. 

Ethnical  distinctions  appear  manifest  in  each  of  the  nine  oolumna. 

Comments  upon  theM  characteristic  differences. 
Poaition  of  mulattoes  relatively  to  their  component  races. 

They  frequently  differ  more  from  the  whites  than  the  ftill  blacks  do. 
The  last  six  columns  of  Table  XIIl.  contain  ratios  only. 
Frontal  circumference  smaller  than  the  occipital  in  white  men. 

With  Indians,  full  blacks,  and  mulattoes,  the  reverse  is  the  case. 
Batios  of  the  transverse  semicircumferences  to  their  common  diamater. 
*  Ratios  of  the  longitudinal  to  the  transverse  semicircumference. 

Ratios  of  the  horizontal  to  the  transverse  semicircumference. 
Ratios  of  the  two  longitudinal  peripheries  in  perpendicular  planes. 

6.  Facial  Angles.  884 

Unsatisfactory  character  and  discordance  of  the  recorded  measures. 

The  personal  differences  have  however  proved  tolerably  constant 
Instrument  contrived  for  measuring  facial  angles. 

Description  of  the  manner  of  its  use. 
The  measures  in  the  earlier  series  are  especially  discordant. 

Amount  of  the  discrepancy,  and  consequent  untrustworthiness. 

The  results  of  eariiur  series  are  only  given  solely  for  their  historical  intanst 

Probable  origin  of  the  discordances. 
Table  XIV.  —  Afean  Faded  Angles  oceortKng  to  the  Earlier  Series.  887 

The  later  series  contains  two  classes  of  results. 

In  the  first  and  smaller,  the  superciliary  ridge  was  used  fbr  measuring  the  angle. 

In  the  second,  the  frontal  eminence  was  used. 
Investigation  of  personal  differences  for  the  second  class. 

Reference  to  the  mean  of  seven  examiners,  for  white  soldiers  and  sailon. 

Method  of  computation. 

Second  method  employed  as  a  control ;  accordance  of  the  results. 

Table  of  corrections  thus  obtained,  for  each  examiner  and  each  natiTity. 

41 
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Pflnonal  error  in  measurements  of  negroes,  similarly  determined. 

Tlie  different  standards  of  reference  {»reclade  anj  fkir  compariaoii. 

Tlie  inferiority  of  numbers  alone  would  render  tlie  values  for  the  lattter 

Table  of  corrections  for  personal  error  in  facial  angles  of  colored  men. 

Influence  of  certain  abnormal  results  upon  the  mean. 

Different  method  requisite,  for  comparing  these  two  races  of  men. 
Mean  differences  between  the  races  as  obtained  by  each  examiner  independently. 

Table  of  exccM  of  facial  angle  for  whites  above  negroes,  thus  deduced. 

Explanation  of  an  apparent  incongruity. 
Superior  value  of  facial  angles  of  negroes  bom  in  the  Free  States. 

This  cannot  be  exclusively  due  to  per»onal  equation. 

Nevertheless  some  yet  different  method  of  determinatioii  iqypean  daairable. 
Results  available  for  a  more  detailed  investigation. 
Table  XY .  —  Mean  Facial  AfU/U*  as  determined  b§  eael  Emaminer*  M 

The  personal  equation  seems  to  vary  with  the  dass  of  men  meaavred. 

Possible  explanation  by  difference  of  habitude  at  different  timea. 
Mean  result  for  each  examiner  compared  with  that  of  each  other  ona. 

This  done  for  each  one  of  five  classes  of  men  examined. 

The  several  determinations  ftom  each  class  combined  for  preliminary  vmliiaa. 

Measurements  by  Miyor  Wales  proved  discordant  and  were  excluded. 

Certain  other  measurements  omitted  fh>m  preliminary  determinationa. 
Twenty-three  values  for  personal  differences  between  nine  examiners. 

These  subject  to  rsetrictions  of  thirty«six  absolute  conditions. 

Manner  of  determining  the  corrections,  by  the  theory  of  probabilitiea. 
Correlatives  of  equations  of  condition ;  application  to  this  problem. 
Details  of  the  process* 

The  numerical  wolution  of  thirty-eix  equations  became  necessary. 

At  the  second  solution,  indirect  methods  were  found  adequate. 
Table  of  personal  equations  of  twelve  examiners,  referred  to  Mr.  Phinney  aa  atuidaid. 

Out  of  eif^hty  distinct  personal  equations  only  fonr  required  essential  chaqi^ 
Details  of  the  personal  equation  "  Russell — Myers.*' 
Tabular  view  of  discrepancies  of  Major  Wales*s  resolta. 
Table  XVI.  —  Mean  Facial  AnglcM  correeUd/or  Pemmal  E^tmtiim,  zn 

The  mean  value  for  Indians  sarpasses  that  for  whites. 

Facial  angle  of  negroes  greater  for  those  bom  in  Free  Statea. 

The  high  values  ibr  students  and  Indians  are  not  dot  to  personal  eqoatioo. 
Table  XVII.  —  Mean  Facial  Anglf  of  WkUe  8oUi«r»  mid  gaitore,  oorr^ect^for  Personaf 

Equation,  89g 

The  facial  angle  does  not  seem  to  vary  with  the  nativity. 

No  group  comprising  400  men  differs  from  mean  of  all  by  5  minutes. 

The  absolute  values  are  referred  to  Mr.  Phinney  as  a  standard. 

His  mean  result  is  closelv  accordant  with  that  of  the  best  examiners. 
The  mean  value  72.^1,  for  white  men,  must  be  less  than  0.^  in  cfror. 
That  for  negroes,  whether  of  pore  or  mixed  race,  is  between  99»  asd  TO**. 
Table  XYIII.  —Greatest  and  least  Facial  Anfit$  ok§erved,  tH 

Facial  angle  is  larger  when  determined  by  the  supefoiliary  ridge. 

Table  of  mean  excess  of  angles  thus  measuied  %y  diffeieiit  enmfaieiB. 

Origin  of  the  variations  in  this  excess. 

Mean  excess  of  the  focial  angle  when  thus  measured  la  abeut  0^. 
For  negroes  this  excess  would  scarcely  amount  to  6**% 

CHAPTER  XL 

WEIGHT  AKD  BTBSNQTS. 

1.  DsnnafVATioifa  of  Weight,  avd  its  Relatioh  to  Btatubb.  4fft 

The  obaervations  were  recorded  to  the  nearest  half  pound. 

Weight  of  the  clothing  has  been  dednoied  from  tin  residts  tfMm^giiOBt. 
Besulu  of  iweiHy  ■fcui'  defrminatiaM  ef  waigfet  of  delUnf. 
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Tablb  I.  —  Average  Weight  of  Men  examined.  408 

Regret  that  the  aniu  of  the  metric  system  were  not  employed. 
Tablb  II.  —  Ateragt  Weight  of  White  Soldier*,  by  NativUiee,    Earlier  8eriet,  408 

Table  III.  —  Average  Weight  of  White  Soldier*  bg  Nativide*,    Later  Series.  408 

Trust  worth!  new  of  theiie  re^ultn,  as  te!*ted  by  the  law  of  error. 

Average  variation  from  the  mean,  and  probable  error  of  mean. 
Table  IV.  —  Average  Weight  of  Colored  Men.  404 

Tlie  variations  by  nativity  mut^t  reaemble  those  of  the  mean  stature. 

Tables  prepared  showing  ratio  of  weight  to  stature  for  the  nativity-groupa. 

These  are  deduced  fh>m  computation  of  each  individual  case. 

Distribution  of  single  determinations  examined  and  tested. 

All  these  ration  are  for  men  in  usual  vigor. 
Table  V.  —  Ratio  of  Weight  to  Stature/or  Ifliiie  Soldier*.    Earlier  Serie*.  4M 

Table  VI.  —  Ralu)  of  Weight  to  Stature  for  White  Soldier*  and  Sailor*.    Later  Series.  40(( 

Average  variation  from  mean  and  probable  error  of  mean. 
Table  VII.  —  Rntio  of  Weight  to  Stature  fn-  other  Cla**e*  of  Men.  406 

Were  this  ratio  constant,  these  results  would  afford  valuable  tables. 

But  tuch  an  aMSumption  is  far  from  correct. 

This  will  be  evident  upon  assortment  of  the  ratios  by  height  of  the  men. 
A  prog^'essive  increa.'te  is  manifest  in  the  riatio  of  weight  to  stature. 

This  is  partly  due  to  incomplete  lateral  growth  for  the  lower  statures. 

Yet  this  explanation  will  not  account  for  the  whole  phenomenon. 
Table  VIII.  —  Mean  Weight*  of  WhUe  .\fen,  by  Height.  40T 

Table  IX.  —  Aggregate  Mean  Weight  of  WhiU  Men,  by  HeightjOnd  Ratio  to  Statmre.     408 
lo  similar  bodies  of  same  material,  the  masses  must  vary  as  cubes  of  the  heighta. 

Weights  of  men  would  vary  in  same  ratio  were  their  proportions  ideatical. 

But  the  average  proportions  differ  in  men  of  different  Mtaturea. 

Two  sources  of  difference ;  degree  of  development  and  personality. 

These  distinguishable  only  by  a  classification  according  to  age  and  stature. 

Such  classification  is  given  in  the  next  following  section. 
Disregarding  age,  the  mean  weights  here  vary  as  the  squares  of  the  statures. 
This  is  clearly  shown  by  Table  X  for  the  military  ages. 

The  average  growth  in  height  the  product  of  growths  in  breadth  and  thickneaa. 
Table  X.  —  Theoretical  Weight*  for  different  Stature*,  and  Comparison  with  ObserfM> 

tion.  409 

The  fact  here  elicited  was  observed  by  Quetelet.    His  statement 

From  limited  materials  he  suggested  what  proves  to  be  the  real  law. 

Its  application  seems  far  more  complete  than  he  suspected. 
Even  from  the  age  of  16  years  it  app<»arB  to  hold  good. 
Weights  corresponding  to  this  law  for  statures  from  15  to  (5  inchea. 

These  weights  are  evidently  larger  than  the  true  ones. 
Quetelet*s  results  apparently  too  small.    I'oMible  explanation. 
Data  are  not  sufHcient  to  show  limits  of  application  of  the  law. 
Table  from  Quetelet  of  mean  weight  of  Belgian  males,  reduced  to  inchea  and  poondt. 
Hutchinson's  results  for  mean  weight  of  Englishmen. 

Table  of  these  results  aAer  deducting  estimated  weight  of  clothing. 

Hutchinson's  conclusions  as  to  ratio  of  weight  to  stature. 
Average  weight  to  the  inch  according  to  our  own  statistics. 
Mean  weight  of  British  recruits  1840-61,  with  corresponding  age  and  ttatora. 
Weight,  with  age  and  stature,  of  French  mounted  chasseurs. 
Alleged  mean  weight  and  stature  for  four  European  nations. 

The  relations  between  their  weight  and  height  compared  with  Table  VUL 
yariatUNi  in  weight  between  men  of  the  same  stature. 
Tablb  Xl.  —  LimiU  of  Weight  observed  at  different  Statures.     WhiU  BddUrs,  Eoft-' 

Her  Serie*.  414 

TaAlb  JLlL^lMmUof  Weight  observed  at  different  Statures.    White  SeUUrs,  Later 

Series.  41A 

For  the  other  raoea  of  men  our  atatistics  are  inadequate. 

The  indications  are  in  favor  of  the  existence  of  a  Bimilar  law  for  thanu 
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Table  Xm.  —  Mean  Weights  of  Negroes  and  Indians,  dy  ITei^.  411 

Modulus  for  mean  weight  of  full  blacks,  in  pounds,  from  sUtarB,  in  inches. 

Tablb  XIV.  —  Theoretical  Weights  of  Full  Blad:sfor  different  Siatures.  417 

The  accordances  not  so  close  as  for  white  men. 

The  same  law  probable  for  mulattoes  and  for  Indians,  but  with  other  modoli. 

Table  X\ .  —  LimiU  of  Weight  observedin  each  Class  of  Men  examimad.  4U 

2.  RELATio2f  OP  Weight  to  Aob.  418 

This  subject  investigated  hy  Quetelet 

All  our  data  have  been  assorted  by  the  double  arguments,  age  and  stature. 

The  tables  XVI.  to  XXIV.,  present  the  mean  values  for  the  groape  thos  finrmed. 
Our  aim  is  simply  to  provide  a  trustworthy  basis  for  investigation. 
The  ratios  of  weight  to  stature  afford  the  best  means  of  research. 
The  mean  lateral  growth  with  the  age  will  thus  be  distinctly  shown. 

It  will  be  found  somewhat  less  than  was  inferred  by  Quetelet. 

Description  of  the  next  eleven  tables. 
Table  XVI.  —  Mean  Weights  of  White  Soldiers,  hy  Age  and  Height,     Earlier  Series,     490 
Table  X  VII.  —  Mean  Weights  of  White  Soldiers,  by  Age  and  Height     Later  Series,       m 
Table  XVIII.  —  Mean  WeighU  of  White  Soldiers,  by  Age  and  Height,     Both  Series.      42S 
Table  XIX.  —  Mean  Wights  of  Saiiors,  by  Age  and  Height,  439 

Table  XX.  —  Mean  Weights  of  Students,  by  Age  and  Height,  43O 

Table  X  XI.  ~  Mean  Weights  of  Full  Blacks,  by  Age  and  Height.  41I 

Table  XXII.  —  Mean  W tights  of  Mulattoes,  by  Age  and  Height,  4a 

Table  XXIII.  —  Mean  Weights  of  all  Negroes,  by  Age  and  Height.  433 

Table  XXIV.  —  Mean  Weights  of  Iroquois  Indians,  by  Age  and  Height,  434 

Table  XXV.  —  Mean  Weights  of  JMiite  Men,  by  Age.  415 

Table  XXVI.  —  Mean  Weights  of  Negroes  and  Indians,  by  Age.  437 

The  groups  for  ages  above  45  years  are  too  small  for  trustworthy  inferences. 
For  ages  from  15  to  45  the  results  must  be  nearly  correct. 

The  mean  increase  between  the  ages  21  and  45  scarcely  exceeds  Ave  poonds. 
Sailors  and  students  were  excluded  in  the  preparation  of  Table  XXVII. 
Table  XXVII.  —  Empirical  Table  of  Weight  by  Age,  from  HliUe  Soldiers.  4M 

Table  XXV II I.  —  Limits  of  Weight  observed  at  different  Ages.    Eai^r  Series,  439 

Table  XXIX.  —  Limits  of  Weight  observed  at  Afferent  Ages,    Later  Series,  440 

3.  Relation  of  Weioiit  to  Circumference  or  Chsst.  440 

Mode  of  investigating  lateral  growth  by  the  tables  of  the  last  section. 
The  arrangement  of  those  in  this  section  is  analogous. 

Manner  of  determining  the  circumference  of  the  chest 

In  earlier  series,  no  rule  existed  as  to  the  degree  of  inflation. 

In  later  series,  mean  taken  between  girths  at  inspiration  and  expiration. 
The  Ubles  XXX.  to  XXX  VIII.,  are  analogous  to  tables  XVI.  toXXiV. 
The  two  tables  XXXIX.  and  XL.,  show  the  results  by  circumference  of  cliest  only. 
Table  XXX.  —  Mean  Weights  of  White  Soldiers,  by  Height  and  Circumference  of  CkeaL 

Earlier  Series.  442 

Table  XXXI.  — if  eon  WeighU  of  White  Soldiers,  by  Height  and  drcmmferenee  of 

Chest.    Later  Series,  444 

Table  XXXII.  —  ifcan   Weights  of  White  Soldiers,  by  Height  and  Cireumference  of 

Chest.    Both  Series.    .  44^ 

Table  XX  Xin.  —  Mean  WeighU  of  Sailors,  by  Height  and  Circumference  of  ChesL  448 
Table  XXXIV.  —  Mean  Weights  of  Students,  by  Height  and  Circumference  of  CkeM,  449 
Table  XXXV.  —  iMean  WeighU  of  Full  Blacks,  by  Height  and  Circumference  of  ChesL  450 
Table  XXXVI.  —  Mean  Weights  of  Mulattoes,  by  Height  and  Circumference  of  ChesL  451 
Table  XXXVII.  —  Mean  Weights  ofaU  Negroes,  by  Height  and  Circumference  of  ChesL  452 
Table  XXXVIII.  —  Mean  WeighU  of  Iroquois  Indians,  by  Height  and  Circumference 

of  ChesL  4j^ 

Table  XXXIX.  —  Mean  WeighU  of  White  Men,  by  Circumference  of  Chest.  454 

Table  XL.  —  Mean  WeighU  of  Negroes  and  Indians,  by  dreun^erence  of  Chest,  4M 
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Tabub  XLL^En^rical  TdbU  for  Weight,  6y  Circwi^erenee  of  Chesi,  for  WkUe  Sol- 

dUn,  467 

4.  Dbtkhminations  of  Muscular  Strength.  448 

Only  the  lifting,  or  renml,  force  has  been  measured  in  these  researches. 
Description  and  repretientations  of  the  dynamometers  employed. 

They  are  not  so  portable  as  Kegnier>,  but  are  free  from  its  faults. 
Comparisons  of  results  require  comparisons  of  the  instruments. 
Only  few  sets  of  strength-determinations  are  on  record,  and  these  small. 

Regnier*s  results  for  strength  of  Parisians. 

P^ron  first  employed  the  dynamometers  for  ethnological  purposes. 

Discrepancy  of  his  results  obtained  in  the  Southern  Exploring  Ezpeditioii. 
Detection  and  correction  of  the  error,  by  Freycinet. 

True  results  of  P^ron's  measures. 

Mean  strength  of  natives  of  New  Holland. 

natives  of  Island  of  Timor. 
French  members  of  the  expedition. 
English  colonists  of  Port  Jackson. 

Ransonnet^s  measurements  of  strength  of  French  sailors. 

Quetelet*s  measurements  of  strength  of  Belgians. 

These  values  Quetelet  regarded  as  probably  too  low. 
Ifean  lifting  strength  for  the  different  cla.HHe.s  of  men  here  examined. 

With  the  earlier  series  are  combined  man}'  rebel  prisoners. 

Their  strength  was  about  50  lbs.  less  than  that  of  U.  S.  soldiers. 
Table  XLII.  —  Average  IJfiing  Strength  of  Men  examined.  460 

Table  XLIII.  —  Mean  Lifting  Strength  of  WhiU  Soldiers,  in  Uiual  Vigor,  ig  Agu.       461 

The  inadequacy  of  number  at  each  age  may  be  remedied  by  empirical  curve. 

This  curve  will,  within  the  limits  of  military  age,  closely  resemble  a  hyperbola. 

The  maximum  value  is  362  lbs.  for  the  age  of  31  years. 
Table  XLIV.  —  Empirical  TtihUfor  Strength  of  White  Sulditn.  46S 

These  values  differ  from  those  found  by  Forbes  for  Edinburgh  students. 

The  difference  from  hi^  Scotch  students  is  constant  after  the  age  of' 

His  number  of  English  and  Irish  was  t<x>  small  for  trustworthy  reaol 
Our  values  exceed  those  found  by  other  investigators.  • 

They  are  largely  in  excess  of  Quetelet*s  for  agew  above  30. 
Forbes*s  values  are  empirical,  and  deduced  graphically. 
His  statement  of  Quetclet's  values  for  Belgians  is  similarly  deduced. 
Comparison  of  Forbe^'s  results  with  each  other  and  with  our  own. 
Table  of  differences  between  the  several  determinations,  by  age. 
Form  of  curve  of  strength  by  age,  according  to  our  results  for  soldiers. 

Comparison  with  the  form  of  Quetelet's  curve. 
Extremely  large  values  given  by  Forbes,  especially  for  the  Irish. 

They  surpass  our  results  for  any  cla.<s,  not  excepting  Indians. 
Oar  observations  of  strength  of  the  sailors  make  it  less  than  that  of  soldiers. 

The  same  had  been  inferred  from  observations  of  Ran!H>nnet. 
Table  XLV.  —  Mean  Lifting  Strength  of  Snilorg,  in  Uiual  Vigor,  464 

For  students  our  numbers  are  too  small  for  safe  inferences. 

Their  mean  strength  is  less  than  that  of  the  soldiers  of  same  age. 

But  it  is  very  slightly  greater  than  that  found  for  sailors. 
Table  XL VI.  —  Mean  Lifting  Strength  of  StwUntg,  in  Usual  Vigor.  464 

The  strength  of  black  and  red  races  is  shown  in  the  next  two  tables. 

The  full  blacks  were  found  to  be  weaker  than  white  men. 

The  mulattoes  proved  somewhat  stronger  than  the  whites. 
Table  XLVII.  —  Mean  Lifting  Strength  of  Negroes^  in  Uswd  Vigor.  466 

Table  XLVMI.—  Mean  LiJ^ing  Strength  of  Iroquois  Indians.  466 

The  relations  between  strength  and  stature  formed  one  of  the  subjects  proposed  in  this 

investigation. 
So  also  did  those  between  strength  and  weight 
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These  iovestigfttkMt  were  prevented  hj  the  MBoimt  of  other  labor. 
Table  XLIX.  —  GrtaUat  Lifting  Strength  ob$erved,  with  CkaraeUrUHm  of  I\ 

The  maximam  here  exceeds  the  nuxiinum  observed  by  Regnier,  bj  24  lb«. 
The  mean  strength  conaiderably  exceeds  twice  the  weight 


CHAPTER  XII. 
PULMONARY   CAPACITT. 

1.  Prblimuiaky.  HI 

Constmction  of  the  spirometers  emploj'ed. 

They  are  similar  to  ordinary  gas-meters,  with  slight  modificatlooa. 

Experience  has  shown  them  to  be  convenient  and  accurate. 

Conditions  to  be  fulfilled  in  their  construction. 

Kepresentations  of  their  form  and  interior  arrangement. 
The  mean  of  three  expirations  has  been  used  as  the  capacity  of  lungs. 

Ordinarily  the  second  trial  gave  the  largest  vnlue  of  the  three. 
This  volume  of  air  is  not  the  highest  value  attainable  by  the  individiud. 
Nor  is  the  highest  value  attainable  a  measure  of  the  full  capacity. 
Hutchinson's  classification  of  the  supplies  of  air  in  the  cheat. 

Hi»  definition  of  "  vital  capacity.** 
Use  of  the  phrase  *^  pulmoni^ry  capacity  "  in  this  chapter. 

Table  I.  —  Average  Cnpacity  of  Lungs  in  differ eni  Clatget  of  Men.  d 

Extreme  values  recorded  for  individuals  in  the  twelve  classes. 
Marked  inferiority  of  the  values  observed  in  the  black  race. 
Ratio  between  volume  of  air  exhaled,  and  the  size  and  mobility  of  thorax,  etc. 
Our  tabulatioii!^  are  arran^^ed  to  aflford  evidence  regarding  existing  theories. 
Summary  of  Hutchinson's  results  on  subjects  of  these  observations. 

InHueiice  of  height,  weight,  age,  disease,  sise,  and  mobility  of  chest,  etc. 

Evident  carefulness  and  truKt worthiness  of  his  investigations. 
Some  of  the  inferences  should  be  considerably  modified. 
Our  twelvefold  number  of  observations  overbalances  any  inferiority  hi  aocurscjr. 

• 

2.  Relation  to  Statitre.  0% 

Tables  showing  mean  capacity  found  for  each  tenth  of  inch  in  stature. 

The  values  varied  too  much  to  indicate  any  regular  curve. 

No  gain  is  efiected  by  making  the  intervals  Ic^s  than  an  inch. 

Our  tables  here  give  mean  capacity  and  stature  for  inches  of  hei^^t. 
Tablk  II.  —  ^fean  Ptdmonnrg  Copacity  of  WhUe  HoldUn  m  Uamal  Vigor,  fly  Beigkl.       474 

The  mean  capacity  increases  systematically  with  the  stature. 

Neither  the  regularity  nor  amount  are  so  great  as  Hutchinson  supposed. 
The  normal  increase  for  each  inch  is  about  6^  cubic  inches. 
The  results  from  sailors  and  students  lead  to  similar  inferences. 

Number  of  cases  insufficient  for  deducing  a  typical  mean  at  say  inch  of  stetan 
for  either  sailors  or  students. 
Individual  variations  here  are  as  great  as  for  other  physical  dimenaiona. 
Reliance  due  our  results  in  Tables  I.  and  H.  may  be  easily  tested. 
Table  HI.  —  Assortment^  by  Pulmonnry  Capacity^  of  W^te  SokUerg^  m  Umsal  T^cor 

67  Inches  high.  4^9 

Probable  individual  variation,  and  probable  error  of  mean  value. 
Accordance  between  theoretical  and  actual  distribution. 

Table  IV.  — Pulmonary  Capacity  of  White  Men  in  usual  vigor^  6y  Height,  47J 

The  records  for  men  not  in  usual  vigor  have  not  been  studied  minutely. 

The  mean  values  are  aggregated  in  the  next  table. 
Table  V.  —  Pulnwnary  Capacity  of  White  Men  not  in  Usual  Vigor^  by  Height,  477 

Comparison  between  whites  and  blacks  here  exhibits  a  striking  difference. 
Results  presented  are  deduced  only  i¥om  men  in  ftiU  vigor. 
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Table  VI.  —  Pulmonary  Capacity  of  Ntyroei  in  Utual  Vigor^  by  Height  478 

Tablk  YIL  —  Pulmonary  Capacity  of  Indiana  in  Utual  Vigors  by  HeighL  479 

The  number  of  Indians  did  not  allow  nymmetrical  distribution  by  stature. 

Tbit  fact  is  also  manifest  in  difference  from  whites,  in  capacity  of  lungi. 
We  vmy  oonatnict  normal  cunroa  of  lung-capacitj  graphically. 

These  show  that  it  increases  regularly  with  the  height. 

The  rate  for  white  men  is  about  0  cubic  inches  for  each  inch  of  statnre. 

The  values  in  the  next  table  have  thus  been  deduced. 
Table  YIII.  —  Empirical  DtUrmination  af  Pulmonary  Capacity^  by  Statmre,  480 

Close  accordance  between  these  empirical  values  and  those  observed. 

Inferior  limit  of  application  of  this  law. 

3.  Relation  to  Lbmotii  of  Bodt.  480 

Differences  in  height  are  dependent  upon  the  length  of  the  legs. 

Hence  dimensions  of  thorax  would  seem  a  better  basis  of  assortment. 
Hutchinson's  inveittigations  led  him  to  reject  this  idea. 

He  inferred  that  size  of  chest  has  no  relation  to  pulmonary  capaei^. 
Quotations  from  his  memoir,  bearing  on  this  point. 
Our  more  copious  materials  demanded  a  repetition  of  this  inqoiry. 
The  results  are  contained  in  the  next  following  section. 
Tabulation  of  our  results  according  to  the  length  of  the  body  proper. 
This  length  is  the  distance  from  perinseum  to  7th  cervical  vertebra. 
Its  variation  in  individuals  is  more  restricted  than  that  of  the  height. 
Inferences  from  this  tabulation. 

Pulmonary  capacity  is  less  related  to  length  of  body  than  to  height. 
A  graphic  representation  of  this  relation  shows  not  a  straight  but  a  cnnrad  line. 
The  accordance  with  individual  determinations  is  not  so  good. 
The  maximum  capacity  belongs  to  a  length  of  body  of  about  80  inchea. 
Table  IX.  —  Pulmonary  Capacity  of  White  Boldiera,  by  Length  of  Body.  488 

Table  X.  —  Pulmonary  Capacity  of  WhUe  Men,  by  Length  of  Body  488 

Table  XI.  —  Pulmonary  Capacity  ofNegroeSy  by  Ijcngth  of  Body.  484 

Table  XII.  —  Pulmonary  Capacity  of  Indians,  by  Length  of  Body.  486 

Table  XIII.  —  Empirical  Determination  of  Pulmonary  Capacity,  by  Length  of  Body       488 
Length  of  body  seems  related  to  lung-capacity,  only  as  representing  a  mean  stature. 

Men  of  same  stature  do  not  show  a  capacity  vanning  with  length  of  body.  * 

Men  of  the  same  length  of  body  do  not  show  a  capacity  varying  with  statcure. 
Table  XIV.  -^  Pulmonary  Capacity,  by  Length  of  Body,  for  White  Soldien  67  Inchei 

higL  487 

4.  Relatior  to  Ciecumpebehcb  or  Chest. 

Mean  circumference  of  chest  for  white  men  in  usual  vigor 

The  same  relation  is  not  indicated  for  the  physical  dimensions  as  for  stature. 

This  is  shown  by  the  facts  developed  in  the  last  section. 
The  range  of  variation,  for  a  ^iven  stature,  often  exceeds  that  of  the  etatore  itself. 

This  circumstance  explains  the  apparent  difficulty. 

The  ratio  of  girth  of  chest  to  height  is  subject  to  great  fluctnationi. 
Hutchinson's  inference  and  explanation. 

Our  results  do  not  corroborate  the  general  inference. 

This  will  be  seen  from  the  next  five  tables. 
The  relation  of  lung-capacity  to  circumference  of  chest  is  cleariy  marked. 

The  curve  which  represents  it  for  white  soldiere  differs  little  from  a  straight  line. 
Table  XV.  —  Pulmonary  Capacity  of  White  SoLHtrt,  by  Circumference  of  CheaL  489 

Table  XVI.  —  Pulmonary  Cnpacity  of  White  Men,  by  Circumference  of  Chest.  400 

Ta^le  XVII.  —  Pulmonary  Capacity  of  Negroes,  by  Circumference  of  Chest.  491 

Table  XV 1 1 1.  ~  Pulmonary  Capacity  of  Indians,  by  Circmnference  of  Chetl,  498 

Table  XIX.  —  Empirical  Determination  of  Pulmonary  Capacity,  by  Cirom^trmo$  if 

Chest.  498 
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5.  Rklatioh  to  Plat  or  Cmgr. 

DiiSmnce  between  **  pkj  of  chest  **  and  actual  change  in  size  of  thorax* 

One  is  the  difference  between  exterior  girth  at  ftill  inspirmtion  and  at  fiill  expnatk^ 

The  other  expansion  is  both  laterally  and  downwards. 
Ordinary  breathing  is  accomplished  by  a  different  process  from  that  here 

In  unconscious  respiration  the  expannion  is  chiefly  downward. 

And  the  lateral  expansion  is  rather  abdominal  than  thoracic 
Motion  of  the  ribs  in  men  is  often  nearly  imperceptible. 

Its  average  amount  Hutchinson  found  not  more  than  one  thirtieth  of 
The  deep  inspiratory  movement  here  considered  is  very  different. 
Increase  of  sectional  thoracic  area  is  not  proportional  to  that  of  girth- 

Our  results  therefore  apply  to  an  unusual  mode  of  respiration. 

Yet  they  must  bear  some  relation  to  the  amount  ordinarily  respired. 

And  this  latter  amount  cannot  well  be  directly  measured. 
Tables  XX.-XXII.  show  the  mean  capacity  found  for  six  clasaea,  by  play  of  chest. 

This  tabulation  was  originally  made  by  tenths  of  inches.  | 

Table  X  X.  —  PuLnumary  Capaeiiy  of  WkiU  Men,  6y  Flag  of  Ckett,  m       j 

Table  XXI.  —  Puimonary  Capadty  of  Negroes,  by  Play  of  ChesL  4M 

Table  XXII.  —  Pulmonary  Capacity  of  IntHam,  by  Play  of  Choi.  m 

Tabular  view  of  the  mean  play  of  chest  in  the  several  classes. 

These  numbers  are  not  proportional  to  the  average  pulmonaiy  capacity. 

I 
6.  RSLATIOH  TO  AOE.  407  I 

The  maximum  capacity  was  found  by  Hutchinson  to  be  at  the  age  of  Silk 
Our  tabulation  shows  a  strongly  marked  maximum  at  21  years. 
The  capacity  is  then  nearly  200  cubic  inches. 

Possible  effect  of  increased  strength  of  muscles  of  thorax. 
Table  XX III.  —  Pulmonary  Capacity  of  WhiU  SobUen  in  Utual  Vigor,  bg  Affe,  486 

Table  XXIV  .  —  Empirical  Table  for  Pubnonary  Capacity  of  WhUe  i/m,  6y  Affe.         4M  ' 


CHAPTER   XHL 

RE8PIKATI0N  AND  PUIfiX. 

1.  Pbelimimart.  600 

Uncertainty  of  observations  of  the  frequency  of  breathing  and  poise. 

Very  slight  excitement  often  modifies  the  phenomenon. 

Special  precautions  were  enjoined  upon  our  examiners. 

Difficulty  of  maintaining  or  enforcing  the  needful  conditions. 
Manner  of  observHtion  prescribed. 

These  sources  of  error  cannot  be  supposed  entirely  obviated. 
Indications  of  personal  differences  are  perceptible.  , 

Possible  explanations  of  such  constant  differences. 

Our  limits  preclude  detailed  investigation  of  personal  errors. 

Improbability  that  the  omission  will  affect  our  mean  results. 

The  materials  remain  available  for  future  investigators. 
The  frequency  both  of  pulse  and  breathing  varies  with  time  of  day. 
It  is  also  known  that  these  are  affected  by  the  posture. 

Our  observations  were  chiefly  made  while  the  men  were  standing. 

But  there  were  many  exceptions  to  this  general  usage. 

2.  Rbspiratiov,  bt  Aob.  gOU 

The  fVeqnency  of  breathing  greatest  in  childhood. 

Our  results  show  frequency  greater  for  soldiers  below,  than  above,  18  years. 
It  would  seem  to  decrease  until  puberty,  and  then  to  remain  constant. 
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Tables  of  distribotioii,  by  age  and  fVeqaency  of  respiration. 

This  distribution  suggests  some  misgivings  as  to  our  rssults. 

More  than  1-90  of  the  records  indicate  above  20  respirations  a  minnte. 

For  men  not  in  full  vigor  the  proportion  is  greater  still. 

In  the  mi^ori^y  of  cases  the  number  is  stated  as  24  to  the  minute. 
Suspicions  created  by  this  circumstance. 
It  would  seem  as  though  the  counting  had  been  made  for  only  part  of  a  minnte. 

Injunctions  were  strict  that  it  should  continue  for  a  full  minute. 

And  the  general  fidelity  of  the  examiners  is  well  established. 
Wide  differences  between  results  of  the  earlier  and  of  the  later  series. 

Hence  they  are  separately  presented  in  all  cases. 
Mr.  Faircbild*s  results  are  kept  distinct  from  those  of  Dr.  Buckley. 

The  former  were  made  in  the  winter,  and  mostly  confined  to  prisoners. 

It  is  also  clear  that  the  counting  was  during  half  a  minute  only. 
Table  I.  —  IHttributkm  6y  Age  and  Number  of  Respirationt.    Soldieri  m  Untai  Vigor. 

Earlier  Series.  504 

Table  II.  —  DittrHnUion  by  Age  and  Number  of  Reapirationt.    Soldien  not  in  Umai 

Vigor.    Earlier  Serie*.  506 

Table  HI.  —  Distribution  6y  Age  and  Number  of  Respirations.    WhiU  Soldiers  tn  Usuai 

Vigor.    Later  Series.  510 

Table  IV.  —  Distribution  by  Age  and  Number  of  Respirations.    White  Soldiers  not  in 

Usual  V^gor,    Later  Series.  512 

Table  Y.  —  Distribution  by  Age  and  Number  of  Respirations.    FuB  Blacks  in  Usuai 

Vigor.  514 

Table  VI.  —  Distribution  by  Age  and  Number  of  Respirations.  Mulattoes  m  Usual  Vigor  516 
Table  Y II.  —  Distribution  by  Age  and  Number  of  Respir€Uions.    Indians.  518 

For  students  and  sailors  the  results  are  omitted. 
All  the  students  were  examined  by  Dr.  Eisner. 

Illustrations  of  svMtematic  error  in  his  countings.  ^ 

His  observations  both  of  pulse  and  respiration  are  rejected  throoghont. 

All  his  other  determinations  appear  entitled  to  full  confidence. 
Of  the  sailors  all  but  924  were  measured  by  Mr.  Phinney. 

The  circumstances  were  unfavorable  for  these  observations. 

Consequently  no  attempt  was  made  to  carry  them  out. 

The  remainder  were  chiefiy  exitoiined  by  Dr.  Eisner. 
The  negroes  not  in  usual  vigor  number  in  these  tables  but  294.  ^ 

This  comprises  both  the  full  blacks  and  the  mulattoes. 

The  two  were  therefore  aggregated  in  the  tabulation. 

For  the  men  in  full  vigor  we  find  a  wide  difierence  between  these  clissea 
Our  tables  are  give!i  in  detail  in  order  to  permit  and  invite  criticism. 

They  exhibit  the  weak  points  of  our  determinations  clearly. 
Besults  as  tested  by  the  distribution  of  individual  cases. 

Character  of  distritiution  of  individual  cases  nmong  white  soldiers. 

This  seems  inconsistent  with  a  normally  constant  typical  number. 

It  is  equally  unexplained  by  any  supposition  of  carelessness. 
These  resnltn  are  given  more  compactly  in  the  next  three  tables. 
The  mean  frequency  of  respiration  seems  constant  during  early  manhood. 
The  greater  frequency  for  the  black  race  is  conspicuous. 

The  black  troops  were  mostly  examined  in  a  warmer  climate. 

Indications  that  white  men  breathe  more  frequently  in  warm  regions. 

Regret  that  our  limits  prevent  further  inquiry  at  present 
Mr.  Fairchild*8  examinations  were  chiefly  confined  to  rebel  prisoners. 
This  cannot  explain  the  discordance  between  his  results  and  Dr.  Buckley*i. 
There  must  be  some  very  large  personal  influence. 

Table  VIII.  —  Mean  Fi-equency  of  Respiration,  by  Age.  White  Soldiers.  Easlier  Series.  620 
Table  IX.  —  Mean  Frequency  of  Respirtttion^  by  Age.  White  Men.  Later  Series.  521 
Table  X.  —  Me^tn  Frequency  of  Respiration^  by  Age.    Other  Races  than  the  WhiU.       522 

Comparative  constjincy  of  the  mean  values  for  different  ages. 

Greater  frequency  in  the  respiration  of  the  blacks. 
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In/isrior  freqaencj  in  th«  rMpiratkm  of  tha  ladkas. 

Accelerated  retpinUion  in  nen  not  in  the  (hlleit  benhli. 
Attempt  at  determining  the  trae  mean  raliM  fer  stodanta. 
The  reault  agrees  with  that  for  white  soldien,  later  aeriaa. 

8.  PVLBB.  • 

Theae  statistice  have  been  elaborated  in  great  detail. 

Their  interest  is  diminished  by  the  limited  range  of  agoa. 

They  were  collected  during  ordinanr  working  hourt. 

The  subject  was  usually  in  the  standing  poatura. 
The  resultant  mean  frequency  is  greater  than  was  found  by  Gny. 
Tablk  XI.  —  Mean  Frequency  of  PuUefor  diferent  Ciatau  ^f  Mm. 

Distribution  of  the  numbers,  tested  by  law  of  error. 
We  find  no  definite  ratio  between  tha  pulsationa  and  reapiratioiia. 

The  two  are  accelerated  by  similar  influences^  but  not  in  the  aame  ratio. 

The  Uter  series  gives  for  white  soldiers  4^  pulsations  to  each  raapimtioa. 

The  ratio  for  the  Indians  is  greater,  for  the  negroes  leaa. 

Values  found  from  the  largeat  group  in  each  daaa. 
Theory  of  Rameaux  and  Sarrus,  cited  with  favor  by  Qnetelet. 

This  makes  the  pulse  inversely  proportional  to  square  of  the  atatnre. 

It  gives  70  as  the  normal  number  of  pulsationa  ftv  stature  of  168.4  centimetara. 
Onr  tabulations  are  entirely  at  variance  with  theaa  reaulta. 

Empirical  values  from  the  tabulation. 
Table  XII.  — Pii(w  6y  Stalurt,    WkiU  8oUim-i  m  Umtd  Visor.    Later  St 

CHAPTER   XIV. 

YIBION. 

•  ^  I 

1.  STATISnca  OOLLBOTSD.  W  \ 

Questions  regarding  vision  added  during  progress  of  examinationa.  | 

One  asked  the  greatest  distance  at  which  a  given  print  oonld  be  read. 

The  other  pertained  to  color-blindness. 
Character  of  the  print  used  as  test-type.  # 

Its  value  upon  JHger's  and  Snellen*s  scale. 

ReasoiA  why  Snellen's  scale  was  not  employed. 
Value  of  our  result!*  anthropolo^cal,  rather  than  ophthalmic. 

They  contain  no  measure  of  the  amount  of  accommodation. 

Yet  so  copious  data  cannot  fail  to  be  important 
Number  of  men  whose  vision  was  examined. 

Manner  of  examination. 

Experiments  with  men  unable  to  read. 

Trials  with  colored  soldiers. 

2.  DiSTAMCB  OF  DlSmtCT  Vl8XOX|  FOB  TRB  TbBT-OBJBOT. 

Table  I.  —  Mean  Di&taneesfbr  different  0a»te$  of  Mem.  HO 

Small  value  found  for  sailors. 

Trustworthiness  of  the  determination. 

Probable  explanation  of  the  unexpected  result. 

Possible  explanation  by  want  of  accommodation. 

Comparison  of  range  of  vision  for  diffierent  classea. 

Excess  of  far-sighted,  as  well  as  of  near-sighted,  among  stndeota. 
Table  II.  —  Mtnn  Distance  for  White  SoUUern,  by  Age$,  5)2 

Table  III.  —  Mean  Distance  for  Sailors^  by  Ages,  533 

Table  IV.  —  Mean  Distance  for  Students^  by  Agei,  533 

Table  V.  —  Mean  Distance  for  Full  Blacks^  by  Agei,  534 

Table  VI.  —  Mean  Distance  for  Mulattoes,  by  Ages.  535 

Table  Vn.  —  Mean  Distance  for  Iroqttois  Miantf  by  Agt$.  533 
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The  outer  limit  of  distinct  vision  diminishes  with  advancing  age. 

Uncertainty  as  to  whether  the  normal  far-point  changes. 

Age  of  maximum  distance  of  vision. 
The  inner  limit  increases  with  the  ag«. 

So  that  advancing  years  curtail  the  range  at  each  limit. 
Th»  mean  distance  for  men  not  in  usual  vigor  is  less  than  for  others. 

Uncertainty  of  ages  of  the  colored  men. 

Apparent  influence  of  health  upon  range  of  vision. 
Object  of  the  Tables  X.  to  XIII.    Inferences  from  them. 

The  students  give  a  larger  proportion  of  far-sighted  and  near-sighted  than  sapors. 

The  distribution  for  Indians  is  improved  by  increasing  the  size  of  groups. 

Their  nonnal  distance  is  about  54  inches;  their  average  distance  about  63. 
Table  VIII.  —  Di$tribuiiim  of  Sotdien  according  to  Distance  of  Vition,  538 

Tabi.k  IX.  —  Distribution  of  Sailors  according  to  Distance  of  FtMon.  589 

Tablk  X.  —  Distribution  of  Students^  according  to  Distance  of  Vinon,  539 

Table  XI.  —  Distribution  of  Fuil  Blacks  according  to  Distance  of  Vision,  540 

Table  XII.  —  DistrUnttion  of  Mulattoes  according  to  Distance  of  Visum.  541 

Table  XIII.  —  Distribution  of  Indians  according  to  Distance  of  Vision.  54S 

Proportional  number  whose  outer  limit  fulls  within  given  distances. 
Table  'SAY.— Comparison  of  the  Vision  of  different  Classes  of  Men.  54S 

8.  CoLOR-BLIHDIfS88.  548 

Nature  of  this  peculiarity. 

Its  frequency  much  greater  than  is  generally  supposed. 

£stimates  of  the  proportion  of  persons  thus  affected. 

One  fiftieth  of  the  white  men  examined  by  us  cannot  well  discriminate  colon. 
There  is  another  class  who  do  not  readilv  observe  contrasts  of  color. 

These  are  not  included  in  our  statistics. 
Table  XV.  —  Number  of  Color-blind  found  in  each  Class  of  Men.  544 

This  defect  of  vision  apparently  not^lated  to  color  of  the  eye. 

Assortment  of  these  color-blind  bv  hue  of  the  iris. 
Table  XVI. — ColorMindness  among  White  Men,  by  Nativities,  545 

Color-blind  assorted  by  degree  of  education. 

The  imperfection  not  connected  with  social  grade. 
Character  of  the  peculiarity  observed  in  different  cases. 

Incompleteness  of  this  classification,  and  inferences  from  it. 
Canse  of  color-blindness.    Dalton*s  supposition  disproved. 

It  appears  due  to  a  limited  range  in  the  sensibility  of  the  retina. 
This  view  is  analogous  to  that  of  Seebeck  and  Helmholtz. 
What  it  does,  and  what  it  does  not,  imply. 

Deductions  (h»m  this  theory. 

It  may  be  decisively  tested  by  the  spectroscope. 
TIm  proportion  in  the  black  and  red  races  much  smaller  than  in  the  white. 

Only  two  instances  were  found  among  mulattoes. 

Among  mulatto  natives  of  Slave  States,  no  case  was  foond. 

More  obser\'ati<)ns  needed  on  this  point. 

CHAPTER    XV. 
MlflCKLLANSOUS  CHARACTKICimCS. 

1.  Preuminart.  540 

Many  questions  in  our  schedule  could  not  be  here  discussed. 

Problems  which  might  be  investigated  from  our  data. 

A  few  of  these  have  been  partially  examined, 
"^ese  minor  topics  are  here  collected  in  a  single  chapter. 

Although  incongruous,  this  seems  their  only  place. 
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2.   CONDITIOM  OP  TkBTR.  M 

The  general  condition  of  the  teeth  and  the  number  lost  were  noted. 

The  ttatistlcii  on  thoM  pointi«  are  here  given  lor  white  men  onlj. 

Table  I.  —CUwificntum  6y  Nttmbtr  of  Tteth  tott^  nnd  by  Age,  HO 

Tablk  |[.  —  Pntportiwud  DUtribution  by  Nuinbrr  of  Teeth  Imt,  (xmd  6y  Aff€.  SB 

Tablk  III.  — CfdMiJicnthn  by  Nuntber  of  Tteth  lo§f^  awl  by  Nativity.  554 

Tablk  IV.  —  Pmpttrlional  Diitribatiun  by  Wumber  of  Teeth  btU^  and  bjf  Nativity.  5S6 
Kxplanation  of  Table  V.,  and  nio<le  of  itK  preparation. 

Tablk  V.  —  Average  Number  of  Teeth  lo*t,  by  Aye  and  aUn  by  Nativity.  598 

Table  VI.  —  Clauifcatum  by  Conditivn  tf  Teeth  ^  and  by  Age,  5J9 

Table  VII.  —  Proportionat  Dittribution  by  Conftition  of  Teeth^  and  by  Age,  560 

Tablk  VIII.  —  Clarification  by  Conditum  of  Treth,  and  by  Nativity,  561 

Table  IX.  —  Proportional  Distribntum  by  Condition  of  Teeth,  and  by  NeUivity,  563 

3.  Baldmess.  563 

MateriaU  collected  bearing  on  this  subject. 

Interesting  researches  which  they  would  permit. 

Only  a  few  tabulations  are  here  undertaken. 
Table  X.  —  Batdness  observed  among  Sobliers.    KarUer  Series,  56) 

Table  XI.  —  Baldness  observed  among  Soldiers.    Litrr  Series.  5S4 

Table  XII-  —  Baldness  observed  among  Sailors  and  Stwients,  by  Nativiiy,  56S 

Table  XIII.  —  Bnldneu  observed  anumq  Negroes^  by  Natkity.  565 

Only  one  bald  negro  seen  among  2100  othent  observed  in  the  25th  Army  Corps. 
An  assortment  by  ages  of  the  men  when  examined  is  unsatisfactory. 

Very  many  of  the  cases  here  observed  were  abnormal. 
Table  of  mean  ages  of  bald  men  examined,  and  dumtion  of  baldness. 

Most  of  these  cases  were  clearly  owing  to  disea^ie. 
No  baldness  M'as  seen  among  the  Indians. 

Table  XIV.  —  Baldness  observed  amumj  Si>lfKers^  by  Age  what  eaxtmined,  5^ 

Table  XV.  —  BcUdness  obtervetl  among  Negn>es,  by^Age  when  examined^  567 

Table  XVI.  —  Age  at  which  Baldness  appeared,  in  tlte  foregoing  Cases.  568 

4.  Piix>smr  op  Nkcroks.  568 

Mode  of  obtaining  information  on  thi.4  subject. 

Table  of  relative  pilosity,  in  comparison  with  white  men. 

5.  Education.  569 

Explanation  of  the  classification  of  the  men  on  this  basts. 

Table  XVII.  —  D'utribiUion  by  EdncUwn  and  Nitirity.  White  Sddiers,  Later  Series,  570 
Table  X  VMII. —  Rebiiiee  Distrihutiim  of  White  l^liers,  by  Educatum  and  Nativity,  671 
Table  XIX.  —  Distributitm  by  Educalum,  and  Natirify.     Sailors,  572 

Table  XX.  —  Relative  Distribution  if  S'fibtrs,  by  Education  and  Nativity,  573 

Of  11  688  men  included  in  the  foregoing  tables,  8521  were  native  Americana. 

For  all  of  these  but  235,  we  have  the  parentage. 
Table  XXI.  —  Purentage  of  the  Native  Ameiicans  examined,  574 

Table  XXI 1.  —  Parentage  of  uneducated  Native  Ameiicans,  574 

Comparison  of  the  last  two  tables. 

The  difference  of  proportion  is  insignificant. 

Table  of  numbers  in  Table  XXI.  reduced  to  scale  of  Table  XXII. 

CHAPTER  XVI. 

MILITARY  SERVICB. 

1.  Statistics  collected.  I^ 

The  greater  part  of  our  statistics  are  of  the  strictly  militar}*  class. 
They  are  also  connected  with  questions  of  health  or  mortally* 
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From  ditcuflflion  of  theM  the  Sanitary  CommiMion  anticipated  its  chief  uaeAUnefls. 
Organization  of  system  of  Camp  Inspections. 

Object  of  these  inspections. 

Account  of  them,  and  of  their  results  in  the  History  of  the  Sanitary  Commiaaion. 
About  1500  reports  of  these  inspections  are  in  our  archives. 

Each  report  contains  answen  to  t)etween  60  and  180  questions. 

All  these,  have  been  assorted,  tabulated,  and  discussed. 

Character  of  the  information  which  they  contain. 
Tbe  Hospital  Directors*  is  described  in  the  History  of  the  Commission. 

Tabu1ati(m  of  daily  reports  of  niilitan'  hospitals. 

Prohibition  in  July  1864,  of  further  information  to  the  Commission. 
ThiH  the  Hntt  of  a  series  of  orders  of  similar  character. 
These  discouraf^ements  led  to  abandonment  of  the  investigations. 

Similar  resean'hes  were  subsequently  undertaken  by  the  Surgeon-Creneral. 

Materials  now  in  the  archives  of  the  Statistical  Bureau. 
Tbe  most  extensive  labur  has  been  upon  the  monthly  regimental  returns. 

Collection  of  data  prosecuted  for  nearly  three  years. 

In  Octttber  1865,  :i2000  reports  had  been  transcribed  and  tabulated. 

These  comprised  all  returns  for  volunteers  except  for  last  three  months. 

Access  to  the  rolls  here  also  suddenly  forbidden  by  the  Secretary. 
Oar  work  brought  to  a  close  before  Mr.  Stanton  left  office. 
No  means  then  existed  for  resuming  these  investigations. 
Other  vain  ertorti*  to  proi>ur«  data  for  rendering  our  statistics  available. 
For  want  of  these  data  our  vast  collection  of  material  lies  unused. 
The  State  Adjutunt-generals  enabled  us  to  complete  the  work  of  collection. 
Oar  statistics  of  the  lo.'<s  and  gain,  casualties,  etc.,  of  tbe  volunteer  army,  to  Janaaiy 

1865,  are  thus  quite  complete. 
For  the  renminiiig  three  months  of  the  war,  three  fourths  of  the  returns  are  transcribed. 

A  detailed  account  of  our  materials  is  given  in  §  3. 
Inquiry  into  the  efr«*ct  of  forced  marches. 

For  this  the  experience  of  regiments  at  Gettysburg  Is  available. 

I^ng  and  hurried  marches  were  made  Just  previous  to  this  battle. 

Special  inquiries  to  determine  the  effect  upon  our  men. 

A  few  inferences  from  these  are  in  the  final  section  of  this  chapter. 

2.  Camp  Tmspections.  STB 

Tabulated  and  discussed  results  of  these  are  with  our  archives. 

They  are  too  extensive  for  convenient  or  useful  publication. 

The  diversity  of  circumstances  renders  a  comparison  of  averages  delusiye. 

We  present  but  one  table  from  these  materials. 
This  shows  the  relative  number  of  camps  for  each  of  nine  grades  of  goodness. 

It  comprises  twelve  principal  subjects  of  inquiry,  in  each  of  four  periods. 

The  in«pecti  «n  reports  chiefly  contain  verbal  statements. 

These  have  been  translated  into  a  numerical  scale. 

The  values  of  the  table  indicate  the  proportionate  number  in  each  thousand. 
Periods  employed  for  this  table,  number  of  camps  inspected  in  each  period. 
Tablb  I.  —  BewlU  of  Cang»  Jntpectumt,    Proportionate  Numbers,  580 

3.  SiCKsncaa,  Mortalitt,  Dibcharokb,  btc.  58i 

Many  discordances  detected  in  the  records,  and  adjusted  by  means  of  State  archiyaa. 
For  the  nine  months  ending  February  18(i2,  the  data  were  discussed  by  Mr.  Elliott 

In  that  discussion,  the  Eastern  and  Western  troops  were  separately  conaidered. 

Each  of  these  classes  was  then  serving  in  its  own  region. 
The  same  is  true  for  the  next  following  six  months. 

The  retums,for  this  period  have  been  partially  published. 
Daring  later  periods  of  the  war,  soldiers  from  both  regions  served  in  each. 

Our  statistics  therefore  require  a  classification  by  armies. 

A  knowledge  of  the  regiments  composing  each  army  thoa  beoomea  needftiL 
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Our  materblf  would  then  mfhrA  •  valuable  addition  to  tiM  biatofy  of  di« 

They  would  give,  for  every  army  monthly,  the  mortality,  atren^^tii,  tMnitary 
dition,  number  of  desertions,  etc 

Without  the  data  required,  our  vast  materials  are  comparatlrely  njeleaa. 
Final  effort  of  the  Commission  at  the  be^nnin^  of  June  1867. 

Its  failure,  although  supported  bv  distinguished  statesmen  and  offioera. 
Our  materials  are  carefully  preserved  for  future  use. 

Very  slight  official  data  will  suffice  to  render  them  valuable. 

The  next  two  tables  show  the  character  of  the  Information  they  contain. 
A  few  of  the  aggregated  summaries  are  presented  in  Tables  II.  and  IIL 

The  corresponding  pmportionate  numbers  are  in  Tables  IV.  and  V. 

Some  of  the  most  important  general  facts  are  in  Tables  VL  and  VIH. 

Manner  of  formation  of  these  tables. 
Probable  degree  of  correctness  of  Tables  VI.  and  VII. 

Insufficiency  of  military  statistics  at  the  beginning  of  the  war. 

Obstacles  to  their  collection. 

Gradual  improvement  in  their  completeness. 

In  August  1862,  nearly  two  thirds  of  the  whole  amy  reported. 
During  1863,  nearly  «even  eighths  of  the  volunteers  reported. 

It  seems  warrantable  to  apply  our  inferences  to  the  total  of  white  troops. 
Table  II. —  Summtiry  of  Regimental  RtpnrtBfftr  Kastem  Soldiers,  to  August  1882. 
Table  III.  —  Summary  of  Regimental  ReporU/*>r  Western  SoUiera^  to  August  1862.      588 
Table  IV.  —  Monthly  OmfKtitm  of  the  En$ttm  Forces^  to  August  1863.  M) 

Table  V.  —  Monthly  Omdition  of  the  Western  Forces,  to  August  1862.  M 

Table  VI.  —  Strength,  Sickneu^  Mortality^  Diicharges,  and  Deaertions,  recorded  far  As 

total  Armies.  §94 

Table  VII.  —  Average  Regimental  Strength  and  Rates  of  8idbnes$  and  MariaUtjf  m  iSu 

total  Armies,  ||f 

The  sickness  rates  increased  continually  until  the  middle  of  1862. 

After  that  time  the  average  rate  was  a  little  leas  than  one  fifth. 

Influence  of  the  season  of  the  year. 
Classification  of  the  sickness  and  mortality  from  disease  according  to  montba. 
Table  VIII.  —  Averoge  Monthly  Rates  of  Sickness  and  of  Mortality  from  Disaass.  596 

The  discharges  for  disability  were  meet  fluent  early  in  1863. 

They  rapidly  decreased  soon  afterwards. 

In  1864  they  numbered  about  a  quarter  of  one  per  cent. 
The  number  of  desertions  followed  a  similar  course. 

The  monthly  average  in  1864  was  little  more  than  a  third  of  one  per  cent. 
Extension  to  the  whole  army  (except  black  troops),  of  inferences  from  Tables  YI.  and  VIL 

This  is  readily  accomplished  by  means  of  materials  in  Chapter  I. 

Our  Table  IX.  is  thus  formed,  and  affords  an  independent  estimate. 
Table  IX.  —  Statistics  of  While  Troops^  inferred  from  Regimental  ReporiSm  600 

Estimated  deaths  in  the  service  to  the  end  of  the  year  1864. 

Probable  number  during  the  remainder  of  the  war. 

Near  accordance  of  our  results  with  those  of  the  Provost  Marshal  GeneraL 
These  numbers  give  the  deaths  during  the  war,  of  men  in  actual  service. 

Those  occurring  after  discharge  from  military  service  are  not  included. 
The  singular  mortality  of  colored  soldiers  is  not  here  discussed. 

It  is  much  to  be  desired  that  it  should  soon  be  investigated  by  medical  men. 
Comparison  of  the  aggregates  in  Table  IX.  with  the  Provost  Marshal  General*8  statistics. 

Probable  explanation  of  the  discordances. 

4.  Effect  of  Lomo  Mabcrbb.  ^qi 

Questions  prepared  for  regiments  engaged  in  battle  of  Gettyrfmty. 

Most  of  these  regiments  had  made  forced  marchsa  to  reach  the  ilflld. 

Classification  of  144  regiments  examined. 

Blank  form  of  examination  used. 
Tabulation  of  the  replies  and  of  the  special  trimonthly  retuma. 

Prellminaiy  report  by  Mr.  O^Connell,  ftom  returns  of  40  regiments. 
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The  marches  of  these  144  regiments  were  mostly  abore  20  miles  a  dajr. 
Tabular  view  of  distances  marched  immediatel}'  before  the  battle. 

Tabular  view  of  distances  afterward  marched  in  same  month. 
Character  of  the  rations  iitsued  during  the  rapid  marches. 

Tabular  view.    Kegiinents  of  each  corps  assorted  by  character  of  ratiooB. 
Qeneral  health  of  the  regiments. 

Tabular  assortment  by  general  health. 

1.  In  opinion  of  commanding  officers. 

2.  In  opinion  of  surgeons. 
Character  of  diseases  occurring  on  the  march. 

Health  of  thosv  two  regiments  whose  marches  were  most  severe. 
Endurance  of  the  troops  as  affected  by  the  character  of  rations. 

Tabular  assortment  by  condition  of  the  troops  and  rations  Aimlshed. 

1.  In  opinion  of  commanding  officers. 

2.  In  opinion  of  surgeons. 
Qiaracter  of  diseases  developed  by  the  march. 

Tabular  assortment  by  diseases,  and  by  rations  fhmished. 

Rations  of  tliose  three  regiments  which  suffered  most. 
Inferences  fh>m  the  preceding  statistics. 

Those  regiments  which  had  fresh  meat  suffered  little  or  not  at  all. 

Those  which  had  two  kinds  of  salt  meat  suffered  only  from  temporary  ezhaiutioo. 

Those  which  had  salt  pork  only,  but  enough,  suffered  considerably. 
In  about  half  of  them  the  suffering  was  chiefly  from  sunstroke. 
More  than  one  third  of  them  exhibited  special  tendency  to  disease. 

Those  which  had  not  enough  meat,  suffered  much  even  on  short  marches. 

Of  those  which  had  gained  on  the  march,  one  half  had  received  fresh  meat 

Of  those  others  which  had  not  suffered,  two  thirds  had  received  flresh  meat. 

The  diarrhoea  was  mainly  ascribed  by  the  surgeons  to  excessive  use  of  cold  water. 
Through  these  marches  the  moral  condition  of  the  army  was  excellent 
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